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Iron Against Steel. 
MASTER MECHANICS EXPRESS THEIR VIEWS 
ABOUT IRON AND STEEL FOR LOCOMOTIVE 
CRANK-PINS, AXLES, SLIDES AND PISTON- 


RODS. 


We continue, from last week, our letters 
from superintendents of motive power and 
master mechanics, giving their opinions and 
experience about iron and steel for locomo- 
tive crank-pins, axles, slides and piston-rods. 
We also present cuts of the shapes of crank- 
pins used on some railroads. We have ex- 
pressions of opinion on this subject from 
about seventy railroads, most of them favor- 
ing iron for crank-pins. 


NEW YORK, NEW HAVEN AND HARTFORD 
RAILROAD. 

I prefer steel to iron for crank-pins, pis- 
ton, main and side rods; also for driving 
We use Krupp steel for pins and 
We run the 
pins six years, and then remove them. 


axles. 
rods, and Otis steel for axles. 


Would as soon think of going back to iron 
tire in place of steel as to go back to iron 
for crank-pins, rods or axles. 
JouNn HENNEY, JR., 
Supt. Motive Power. 


SAN FRANCISCO AND NORTH PACIFIC RAILROAD. 

In answer to your inquiry concerning the 
re-adoption of wrought-iron for crank-pins, 
axles, slides, and piston-rods, 1 must say 
that our success with wrought-iron for the 
purposes mentioned has been so satisfactory 
that we have never discarded it. 

E. REYNOLDs, 
Master Mechanic. 


FLORIDA RAILWAY AND NAVIGATION COMPANY. 
I much prefer iron for rods 
and crank-pins,_ steel for 
vuides and axles. I would “a f 
use iron for axles, but the ; 
difficulty with which they are 
examined prevents the warn- 
ing which iron gives from 
being taken advantage of. 
My experience has been that 
steel when it starts a crack 
goes all the way through very 
rapidly, while iron usually 





breaks through one bundle of 
fibers and is held by the next 
for some time. 

While in charge of the test 
department of the N. L. E. & W. R. R. I no- 
ticed that the softest steel, even when tested 
by the method used there (bending back and 
forth, the bending being confined to 6” of the 
bar), invariably broke through completely, 
while wrought-iron would break through the 
outer bundle of fibers, leaving at least 75 per 
cent. of the bar still holding. 

L. S. RaNDoLpH, 
Master of Machinery. 


WESTERN RAILWAY OF ALABAMA. 

We have discarded steel for the purposes 
mentioned in the articles, on account of the 
trouble caused by continual heating and 
several breaking. In fact, all the crank- 
pins that have broken and come under my 
Observation during the past 25 years of my 
railroad experience have been about 75 per 
cent. steel. Iuse the best quality hammered 
wrought-iron for piston-rods, crank-pins, 
and driving axles, and all of which I find 
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give perfect satisfaction. I never case- formity, and to this fact we believe our suc- 
harden my iron. I use cast-iron for slides, cess in its use is in a large measure due. 

which Lalso find gives more satisfaction than My preference for crank-pins and slides 
anything else I have used for this purpose. is case-hardened iron, and my only reason 


Jas. E. Worswick, for not using case-hardened iron exclusively 
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iron crank-pins and slides, some of which 
we ordered with the engines, and others we 
fitted up ourselves, and they give excellent 
satisfaction in every respect. 
Joun S. Cook, 
Master Mechanic. 


GALVESTON, SABINE AND ST. LOUIS RAILROAD. 

With my present experience I prefer steel 
for driving-wheel axles, crank-pins, slides 
and piston-rods, as a matter of general econ- 
omy and prudence. 

D. D. Pinknam, 
Master Mechanic. 
NORFOLK AND WESTERN RAILROAD. 

We use steel to a great extent on very 
many of the parts of our locomotives, 
namely, boiler, fire-box, crank-pins, guide 
bars, and a few other small items. IT am 
frank to say that our experience has been 
very successful with steel for these purposes. 
If the metal is well manufactured and 
strictly homogeneous [ should prefer it to 
iron on account of its increased strength, 
yet if the metal is irregular we should not 
consider it as safe as a first-class article of 
iron. The chances, we believe, in the man- 
ufacture of both are about equal as to 
making the metal perfect, so that, all things 
considered, and so far as our experience 
goes at present, we feel safer with the use 
of steel for the parts above mentioned than 
iron. We do not use steel driving axles, for 





Fiy. 11 | several reasons. We make them ourselves 
! out of a very good quality of wrought-iron 
, : scrap, and they are quite large enough to 
= 4 ' R stand any service that may be required of 
them. 
STEEL CRANK-PINs FOR PASSENGER ENGINES—SEVENTEEN-INCH CYLINDERS. 8. B. Hat var ; 
ae wor * ‘ lege ae NE Supt. Motive Power. 
RicHMOND & ALLEGHENY RAILROAD. 
ri } = CALIFORNIA SOUTHERN ROAD. 
‘) K Iam in favor of case-hard- 
4 i A } . . . 
L ened iron for crank-pins and 
' OA” i |” 6X slides; for vulve-stems and 
ie piston-rods, steel; driving 
m 7 - 8 : Fig. 19 axles, wrought-iron. 
Pig. 35 1 J. H. Setchel, Superintend- 
. ent Brooks Locomotive 
i { | Works, has probably had 
| more experience and would 
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GEORGIA RAILROAD. plant to do the work economically and 

We have been using steel driving axles, quickly, and as steel does so well we do not 
crank-pins, piston-rods and slides for some think the advantages gained would warrant 
time, and propose to continue doing so. us in going to the expense of introducing 
We use only steel which has an estab- the necessary plant at present. We have 


lished reputation for reliability and uni- several engines fitted with case-hardened 





Twenty-Incu CyuinpeErs. Erté RaAILroap. 


be best authority on this 
subject that IT know of. 
C. DANIEL, 


Master Mechanic. 


COLORADG MIDLAND RAILWAY. 

In reply to your favor in regard to the re- 
adoption of ion for locomotive crank-pins, 
axles, slides and piston-rods, 1 very much 
prefer steel] for these parts of the locomo- 
tive, and L see no reason for discarding it 
and substituting iron. 

Wa. FuLier, 
Supt. Machinery. 


HOUSTON, EAST AND WEST TEXAS RAILROAD. 

The question of iron or steel for crank- 
pins, axles and piston-rods, seems to require 
a great deal of discussion among the me- 
chanics both of this country and England. 

It seems singular that we differ so much 
in our ideas of iron and steel, different ideas 
being held by different master mechanics, 
one meeting with ditliculties in iron and an- 
other with difficulties in steel. 

I have had thirty years’ experience in the 


machinery department of railroads, and 





have been a locomotive runner, and also a 


machinist, and for the last twenty years I 


have been foreman, and am now master 


and I must say I have not en- 


countered the difficulties met with by others 


mechanic ; 


in the use of steel. 

I am using all steel on crank-pins, piston- 
rods, axles and boilers, and I have made up 
my mind that steel is just the thing; and to 
illustrate I will give you some idea of steel. 

My road is three foot gauge, and the larg- 
est engines we use have cylinders 13 by 18, 
Then there are 
Our road is hilly, 


and are eight-wheelers. 
moguls that are 12 by 16. 
and we pull twenty-five and thirty loads. I 
make this digression that you may see that 
our engines pull just as hard as any stand- 
Now take the 13 by 18 engines ; 
18,000 their 

worn 


ard gauge. 
and 
crank-pins than 45” 
The axles also are only ,',’’ worn. I have re- 


they have made miles, 


are not more 


placed the driving brasses, but have not 
the 


worn only 4's of an inch. 


touched boilers. The piston-rods are 

The mogul engines have made over i00,- 
000 and I 
crank-pin or axle, and the boilers are yet 
Out 
is not an axle nor a pin that wants to be 
and | had 


miles, have never changed a 


good. of four of these engines there 


removed, have never one to 
break. 

Now I find that 
parts of an engine bears no comparison to 
the steel. 

Perhaps, if parties would take a little more 


pains in lining up their engines, and keep 


my iron used for same 


them in tram, they would find better results 
with less complaint. For my part, Iam de- 
cidedly in favor of steel, and shall continue 
to use itas long as I get the good results 
that I have already got. 

Steel boilers should be handled with care. 
They run in 
them for at least three hours after they are 


should not have cold water 
blown out; then the plugs or hand-hole 
plates should be opened, and cold water run 
through them before they are filled up. It 
would be still better to use hot water where 
With such care, T will guar- 
antee success for a steel boiler. 

EK. A. CAMPBELL, 
Supt. Motive Power and Machinery. 


it can be had. 


CHICAGO AND ALTON RAILROAD. 


Your favor at hand, inquiring my opin- 
ion as to the relative uses of steel and iron 
for various purposes. 

I do not care to get into any controversy, 
or have my name mixed up in any manner 
with the question of the merits of steel or 
iron for the different for which 
they are used. Each has its proper place. 

We mild iron for 
boiler and_ fire-box 


purposes 


have used steel and 


purposes. My experi- 
ence leads me to employ steel as preferable 
for this purpose. 

For crank-pins, iron; for axles (driving 
axles especially), steel, for the reason that it 
will stand a greater torsional strain. 

I prefer wrought-iron, case-hardened, for 
guides, and for piston-rods well worked 
iron. 

Wa. Witson, 


Supt. Machinery. 


CLEVELAND, LORAIN AND WHEELING RAILROAD. 

My experience in the use of steel for crank- 
pins has not been satisfactory—the greatest 
trouble I find they break off 
giving any warning. I have known pins 


will without 
that have not run over four years to break 
off, and in one instance a pin broke that had 
run only fifteen months. I will give you an 


instance of one engine running passenger 
train, making 226 miles daily, that broke 
When the en- 


gine broke the first pin, which was a main 


two pins inside of ten days. 
one, she broke the side rod. I repaired the 
engine as soon as possible, and before the 
engine ran a week she broke the main pin 
on the opposite side, and was brought to the 
shop for repairs again. I then pushed all 
the pins out with the exception of the one I 
put in when the engine first broke down. 
The two crank-pins looked perfectly solid 
when I took them 
out I found them both cracked, and in con- 
had 


when in the wheel, but 


sequence to throw them in the scrap 
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pile, and put in new pins. These pins had 
been in about 44 years, which I consider a 
short time for crank-pins to fail. I have 
engines on the road to-day that have been 
running for the past fourteen years with 
iron crank-pins and no signs of breaking 


but one, and if I knew where that one was 
I would take it out. I am watching for it 
daily, expecting to hear of its being broken. 

Iam in favor of steeel piston-rods and 
valve-stems for this reason: When I used 
iron we were troubled a good deal from the 
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ENGINES.— EIGHTEEN-INCH CYLINDERS. 


West MARYLAND RAILROAD. 


Yet; so in all I think it a good idea to return 
to iron crank-pins ; 
ience they have given far better satisfaction 
than steel pins. 

In regard to steel axles, I have used but 


I know with my exper- 


eight truck axles, and they are all broken 


rods bending in the yoke of the valve and in 
the neck of the piston-rod close to the 
spider. Since the use of steel we have had 
no such trouble. 

In the matter of rocker arms I use a Cast- 


steel rocker, and it is giving good satisfac- 





tion. I formerly used iron, but they would 
break quite often, especially where the link 
was hung to the rocker. Since I have used 
cast-steel rocker arms I have had no trouble 
whatever. I am in favor of wrought-iron 
slides case-hardened, with a cast-iron cross- 
head. I have found that we get better 
results in the wear of the crosshead without 
brass liners or gibs on than we did when we 
used brass gibs; besides, it is cheaper and 
adds strength to the crosshead. 
W. H. Warsurron,® 
Master Mechanic. 


FONDA, JOHNSTOWN AND GLOVERSVILLE RAIL- 
ROAD. 

I am in favor of a good quality of iron for 
crank-pins. A_ little demon- 
strates to me the superiority of iron to 
steel for that purpose. years 
ago I had occasion to replace a set of worn- 
out steel crank-pins with new ones. I had 
on hand three steel forgings and one low- 
moor iron forging. I had them fitted as 
nearly alike as possible and pressed to their 
places. I had new brasses fitted to each 
pin all alike, and I find after seven years’ 
trial that a set of brasses will wear nearly or 
quite double the length of time on the iron 
pin that they will on the steel ones, and 
whilst the steel pins show considerable wear 
the iron one is but slightly worn. The iron 
pin takes both the main and side rods. 1 
did not try this as an experiment but rather 
as a matter of compulsion, as those were all 
the forgings I had at the time. We are 
using iron piston-rods and valve stems, and 
I prefer them. However, there are various 
opinions in this matter, but I speak from my 
own experience. 

I purchase the AMERICAN Macurnist from 
our newsdealers here. 


experience 


Some seven 


I have had most of 
the numbers since the paper has been pub- 
lished. 

G. V. Putman, 
Master Mechanic. 


LITTLE ROCK AND FORT SMITH AND LITTLE 
ROCK, MISSISSIPPI RIVER AND TEXAS RAIL- 
— 

WAYS. 


You may put me down as one who is not 
discarding steel and again adopting iron. 
Steel has given us excellent results; iron the 
contrary. My experience is, that steel has 
been constantly getting better in quality, and 
iron poorer. 

It is almost impossible to get a good piece 
of iron to fill the bill where strength and du- 
rability are desired, or iron that can be relied 
on to perform such work as is required of 
piston-rods, crank-pins, side and main rods, 
etc. 

The iron referred to contrast 
with steel, is the best money could buy. 

F. Hursmiru, 
Master Mechanic. 


above, in 


CENTRAL IOWA RAILROAD. 

I have no reason to discard steel to re- 
adopt iron for use in crank-pins, and will 
state a few facts in reference to the matter. 
First, that during the last two years using 
steel pins in fifty engines there has been 
only one broken. 
nice polish and run cool. 


Second, they wear to a 
Third, they are 
more rigid than iron, and seldom get bent 
We have not had 
a pin sprung out of true for a very long 
time 
Have had them wear on the journals, and 
when bad to run taken them out and 
trued them in the lathe, and put them back. 
Years ago we did have trouble with steel 
pins breaking, but I found it was in the 
form of the pin, and not on account of the 
material. 
shoulders. 


except in case of wreck. 


so long since I can’t remember it. 


too 


That was in the days of square 
Now 
shoulders wherever 


we have round corners or 
strength 
and necessarily less breakage, not only on 
crank-pins, but all parts of 
wherever there is great strain on shoulders 
or collars. 

Steel axles did not 
We tried only a few, twelve engine trucks 
and two driving axles. 


is required, 


machinery 


with us work well. 


Joth driving axles 


broke and two of the engine trucks. Have 
discarded steel for axles. By slides I pre 
sume you mean crossheads. For cross 
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heads, steel faced with brass gibs for wear- 
ing on slide-bars gives good satisfaction. 
one fail in any particu- 
been 


Have never had 
ir, though using them 
for the past seven years. Steel for slide- 
bars is good. It wears to a fine polish, 
either with brass gibs or 
babbited, running on them. 
for all new crossheads cast-iron, with an 14” 


we have 


cast-iron, well 


We are using 


yrought-iron rod through both wings. They 
re cheaper to make and strong enough for 
For piston- 
material that we can 
nd. Using metallic packing on them the 


‘|| purposes that we require. 
steel is the best 


rods, 


wear is very small, and a broken. steel 
piston-rod, except in case of wreck, is some- 
thing that we have yet to encounter. With 


iron rods it was very different, for we-had 
many break, and mostly at the key-way 
in crosshead. 

My experience with steel is that there are 
various qualities furnished for the same 
purpose, and it requires some care to get 
the proper kind for the purpose needed, and 
in ordering from the maker it is best always 
to specify the kind of work the steel or- 
dered is expected to do. This may in some 
measure account for the results we have 
had. 

Any information you may wish that I 
can furnish I shall be pleased to write you. 

Joun PLAYER, 
Master Mechanic. 


use iron valve stems case-hardened. They 
give good results. The steel gave us a great 
trouble cutting. Steel piston-rods don’t 
give as good satisfaction as iron. They 


spring and get out of true quicker than iron. 
As for my experience, I would prefer iron. 
Steel don’t appear to wear well; it cuts and 
springs. As for steel rocker-arms, we have 
none in our division. 
JAMES Mooney, 
Master Mechanic. 


CENTRAL RAILROAD AND BANKING 


OF GEORGIA. 


COMPANY 


My experience with steel axles and crank- 
pins has been very limited; but what we 
have had has not been satisfactory in its 
character. 

D. D. ARDEN, 

Master Mechanic. 

ST. JOSEPH 


AND GRAND ISLAND RAILROAD. 


Most of the engines on this road when built 
were provided with steel crank-pins, iron 
So far 
have had only one broken driving axle, and 


axles, slides and piston-rods. we 
that had been in service for fifteen years, 
and broke 
center of axle. 


when showed a large flaw in 
This axle before breaking 
made nearly 400,000 miles, which is a very 
good showing; 
axle would 


giving out, as this 


vet I believe a good steel 
have run much longer before 


axle, when broken, was 


| still quite large. A great number of the orig- 


MINERAL RANGE RAILROAD. 

In reply to your inquiry in regard to the 
discarding of steel and re-adoption of 
wrought-iron, my views, though somewhat 
favor the We have | 
steel crank-pins on four of our locomotives 

Baldwin’s six-wheel connected—and_ in 
ihe past 13 years we have not had a broken 
crank-pin. 


limited, use of steel. 


This is a remarkable showing 
considering the inclemency of the weather 
in Northern Michigan, where for days dur- 
ing the winter it is 30 degrees to 37 degrees 
below zero. Some time ago, on account of 
wearand springing, we took out all wrought- 
iron piston-rods, and now use steel rods 
with entire satisfaction. One accident hap- 
pened, however, which perhaps is worthy 
of note. The piston-rod broke in key or 
cutter way, owing, I think, key-way 
having a square hole, which lessened the 
strength of material. We now all 
key-ways in rods rounding at ends, or, 
practically speaking, as it leaves the drill, 
and have had no further trouble. I think 
you will agree with me that a great many 
accidents may be traced to inferior quality 
of steel used by not a few companies who 
look only at first cost, and think there is no 
hereafter. 


to 


have 


J. SHIELDs, 
Master Mechanic. 


SHELBY IRON COMPANY'S RAILROAD. 

As to my views on the subject of the re- 
adoption of wrought-iron in place of steel 
for locomotive crank-pins, axles and piston- 
rods and guides, I must say that in my judg- 
ment (and I have had quite an experience) 
I much prefer good iron to steel for above 
mentioned parts of locomotives. I would 
go farther and take good charcoal hammered 
flange iron for boilers, in preference to the 
most of steel boilers that have come under 
my Observation. It is true, if you want a 
vood quality of either, it costs something to 
it. I have long thought the trade 
would revert back to those 


obtain 
manufac- 
tured a good quality of wrought-iron for 


who 
ibove uses. There are many reasons that I] 
could assign for my preferences for iron, 
but think it useless, as I suppose you merely 
vant an expression of an opinion. 
J.S. CHESTER, 
Master Mechanic. 

NEW YORK, TEXAS AND 


MEXICAN RAILROAD. 


As regards steel crank-pins, I would say 
that steel don’t give as good satisfaction as 
taken 
sets of steel crank-pins and put in iron. 
They 


iron on our road. I have out two 


gave us some trouble about cutting, 
but no trouble since we put in iron pins. 


We! 


We use the iron slides case-hardened. 





inal steel crank-pins broke after a few years’ 
service. They were replaced with ‘ Otis 
steel,” as were all that have since worn out; 
so I may say that all the crank-pins now in 
use on this road are made from Otis steel, 
the The 
trouble with the original crank-pins was a too 


which are giving best results. 
high grade of steel, which caused them to 
break. I substituted for 
slides and piston-rods. Have used nothing 
else for the past ten years. 


have also steel 
Upon the whole, 
my practice and observation have demon- 
strated to my satisfaction the superiority of 
a good low grade of steel for locomotive 
erank-pins, axles, slides and piston-rods. 
EK. SLEPPY, 
Master Mechanic. 
ASHLAND COAL AND 


IRON RAILWAY. 


We use steel for driving and truck axles 
also crank-pins, slides and piston-rods ex- 
tensively with good results. We much pre- 
fer iron (case-hardened) pins and 


They give better results as to wear, and are 


slides. 


less liable to abrasion, under all conditions. 
Roads only having such shop facilities and 
appliances as are absolutely necessary to keep 
up ordinary repairs, find the 
available and economical for many purposes 


steel most 


on locomotives, and the question of superi- 
ority is not as seriously considered as by 


| roads having approved machinery for making 


forgings of complicated shapes at a minimum 
of cost. So steel castings are to former roads 
a source of convenience as well as economy 
for rockers, crossheads, etc., where to obtain 
the necessary factor of safety, cumbersome 
cast-iron would be necessary, and forgings 
expensive. Our experience with steel has 
been very satisfactory throughout, having 
had but one engine giving trouble with heat- 
ing journals. That was remedied by using a 
harder bearing metal. We make it a rule to 
take out our main crank-pins each time an 
engine comes to shop for tire turning and 
general repairs. 

for boilers and_ fire-boxes 


where care is taken in obtaining good grades 


I favor steel 


not too high in tensile strength. 

We have excellent water, no scales or in- 
jurious deposits of any kind, no patched 
fire-boxes, though engines with steel fire- 
boxes have been in constant use for 10 to 14 
years. Flues last us from 6 to 10 years. 
We attribute the good service of the latter to 
our coal as well as water, for the coal in- 
stead of making a sharp, hard cinder (which 

that the 
draws _ it 


is very destructive to anything 
velocity of forced 
against) gives a soft, mellow spark that wears 


draught 


flues and stacks but slowly, and the excess 
of bitumen coats flues, etc., with deposit of 


soot that protects them fromwear. We have 


AMERICAN MACHINIST 


one engine in use since 1855 that has the 
second set of flues, and they without a plug 
or leak, the engine perhaps 
650,000 miles. 

I look forward to a more extended use of 
steel for locomotive construction the 
future. Much advance has been made in 
the manufacture of all classes of steel, with 
the discoveries that compression of fluid 


having run 


in 


steel removes the objection of porosity and 

defective castings as formerly, and we in- 

will 
ductile and dense as forged steel. 
E. M. Roperts, 

Master Mechanic. 


stead obtain steel nearly as strong, 


DUNKIRK, ALLEGHENY VALLEY AND PITTS- 
BURGH RAILROAD. 
In regard to your inquiries as to the 


merits of steel over iron, for axles, guides, 
crank-pins, etc., I can simply give my ex- 
perience as to their relative merits. 

I have done away entirely with 
crank-pins, and substituted steel, and the 
latter has given the most perfect satisfac- 
tion. 


iron 


We are using steel axles in place of 
iron, as fast as the necessities of repairs re- 
quire new axles, and the steel, thus far, has 
given much better results than the iron. I 
am using nothing but steel for piston-rods 
and valve-stems, and with the most satisfac- 
tory results. Our experience with steel and 
iron guide-bars is in favor of case-hardened 
iron guides, as they wear much better on 
As my * opin- 
ion” goes with my ‘ experience,” I can say 
but little more on the subject that would be 
of interest or value. 

J.C. Hage@ert, 

Master Mechanic. 


brass gibs—the kind we use. 


HOBART AND MANISTEE RIVER RAILROAD. 


We have been using steel crank-pins on one 
of ourengines forfour years. The engines all 
came with iron pins, piston-rods and driving 
axles, and condensed steel slides. We hada 
good deal of trouble with the crank-pins, and 
one of them broke short off about 3 of an 
inch within the wheel, showing a flaw which 
looked like a butt weld that had only been 
’ to 4,” thick. 
I took all the pins out of that engine and re- 


stuck on the outside from ,', 
placed them with steel, and have found that 
they worked well. Since then I have been 
working out the iron pins and putting in 
steel, and I find this advantage: A sprinkling 
of sand over aniron pin will set it to heating 
and fill it with scratches. The 
mix with the iron, and the pin and bearing 
will look as if the rats had gnawed it. The 
steel pin will get hot, but scratches but little 


brass. will 


if any, and the metal does not adhere to the 
brass. As to the comparative strength of 
iron and steel I should never make a bearing 
any smaller of steel than I would of. iron. 
We use medium yellow brass with a double 
line of babbitt in each section for our pins, 
and the same grade of brass without babbitt 
on oursteel slides. Weuse hard yellow brass 
inour driving boxes on iron axles and have no 
trouble. 

I think when iron can be protected from 
dust and when the bearing surface is large 
I prefer 
steel for crank-pins, for the reasons I have 


that it will wear as smooth as steel. 


named, and because it is not flawy. 

Some of our engines have steel piston-rods, 
and the engineers say that it is not half the 
trouble to keepthem packed that it was with 
the iron ones. We make our steel piston- 
rods a little larger than the iron ones were 
when they were new, and make no square 
corners where they enter the piston-head or 
crosshead. 

It seems to me, if when we use steel we 
would not try to reduce the size on account 
of the greater strength of steel we should be 
fully satisfied with its performance. 

W. H. Hersert, 
Master Mechanic. 


BOSTON, AND LYNN RAILROAD. 

I will pleased to give you, in my 
rambling way, a little of my railroad expe- 
rience with iron and steel for the purposes 


REVERE BEACH 
be 


named in your letter. 
In commencing let me say that all but one 


| of our locomotives are the Mason bogie type, 








and that we get all of our important supplies 
from them. 


As our locomotives are built to 
date, or as far as we know now, we shall con- 
tinue to have them made the same as for three 
years past. 

Our driving axles are made of Mason's best 
hammered scrap iron (Mason people pile the 
scrap themselves). The piston-rods are made 
of steel, crank-pins all of steel, valve-stems 
of 
guides cast-iron. 

We have such satisfactory results from the 
foregoing that we are not tempted in the 
slightest degree to deviate from our present 


steel, crossheads cast-iron, crosshead 


practice. 

In order to give you some idea of the 
excessive conditions our locomotives are sub- 
jected to, I will say that during the fall and 
winter months the maximum length of our 
trains are five cars, with sixty passengers per 
car. During the months of June, July, 
August and September the maximum length 
of our trains are fourteen cars, with one hun- 
I don’t 
wish to be understood as saying the above 


dred and twenty passengers per car. 


occurs every day during the summer months, 
but it occurs very frequently. It is a very 
common occurrence to have twelve and four- 
teen hundred passengers on one train. 
Through all my experience with Mason’s 
locomotives we have not had a broken axle, 
piston-rod or crank-pin, crosshead or cross- 
head guide. 
R. D. SurwerLanp, 
Master Mechanic. 


SHARPSVILLE RAILROAD. 


Steel will heat quicker than iron, and when 
an engine gets to pounding, the steel pins will 
break quicker than iron. Tron will hold oil 
longer, while steel is so fine and smooth that 
it cannot hold the oil. 
I never saw iron crank-pins break yet, 


Then, too, it will 
heat. 
and I have runa locomotive for 35 years. I 
am adopting iron altogether since [T came 
here. 

Steel piston-rods will burn out) packing 
faster than iron. Brasses will run longer on 
iron than on steel, because the oil stays be- 
tween, on account of the two being soft. 

JAMES GLAss, 
In charge Locomotive Power. 
LOUISVILLE, NEW ORLEANS & TEXAS RAILWAY. 

I have had some experience with steel for 
crank-pins and slides, which I think superior 
toiron. As to steel axles IT have had but lit- 
tle experience in using them. For piston- 
rods I am decidedly in favor of iron, and 
think it far superior to steel. 

Kk. D. ANDERSON, 
Master Mechanic. 


KANSAS OITY, 


BLUFFS 


ST. 


JOSEPIL AND 
RAILROAD. 


COUNCIL 


We have been using wrought-iron for lo- 
We 


wuides. 


and axles. 


steel for piston-rods and crosshead 


comotive crank-pins use 
As compared with steel, we have less break- 
age and better satisfaction with iron crank- 
axles. <A 
case-hardened wrought-iron guide bar is one 
Still, all 


steel ; 


pins. Have not used any steel 


of the best when perfectly true. 


things considered, we prefer also 
prefer mild steel for piston-rods. 
Fr. A. Case, 


Master Mechanic. 


RICHMOND AND DANVILLE 
ERN NORTH CAROLINA 


RAILROAD 
DIVISION ). 


( WEST- 


My experience is that for crank-pins, pis- 
ton-rods and axles, good wrought-iron is far 
superior to steel, and for slides I consider 
cast-iron better than either steel or wrought- 
iron. 

G. W. GATEs, 

Master Mechanic. 

er. 

In Glasgow, Scotland, gas has cost users 
75 cents per 1,000 feet for years, but it has 
been determined to furnish nearer at cost, 
hence a reduction to 50 cents is to be made. 
It is needless to add that the city furnishes 
the gas. 

z me ee 

It is reported that St. Louis is experien- 

cing a boom in manufacturing 


g, especially in 
everything having to do with railway sup- 


plies. 
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Practical Drawing. 
By J. G. A. MEYER. 


NINETEENTH PAPER. 

183. In order to point out another in- 
stance which will show how advantageously 
the principles of geometry can be applied to 
every-day practice, we will call attention to 
the following problem: 

The shortest side of a set square like that 
the 
set square to have angles of 90,60, and 30 de- 


shown in Fig. 188 is to be 63 inches long ; 
grees; it is required to make a drawing of 
the set square. 

To lay off these angles with a protractor, 
such as shown in Fig. 127, would be very 
troublesome, inconvenient, and also require 
too much time. But now remembering the 
principles set forth in Art. 38, and also those 
in Art. 182, we can make a drawing of the set 
square without laying off or measuring any 
one of the angles which the set square is to 
have, thus: 

Fig. 138 or Fig. 48, draw the straight line 
a b,and make it 64 inches long ; through the 
point @ draw a line a¢ perpendicular to a d. 
From the point 4 as a center, and with a 
radius equal to twice that of the side, a, 
namely, 13 inches, describe an are cutting 
the line ac inthe point c¢; join the points 4 
and ¢ by a straight line. 
and ¢ }, represent the outer edges of the set 
square. Draw the inner lines parallel to the 
outer edges, and the drawing of the set 


The lines ad, ae, 


square—or at least one view of the same 
will be complete, having angles of 90, 60, and 
30 degrees. 

Problem 27. 


184. TO INSCRIBE IN A GIVEN CIRCLE AN EQUI- 

LATERAL TRIANGLE. 

Fig. 139. The diameter of the given circle 
A B Dis Winches; it is required to inscribe 
in this circle an equilateral triangle. 

Through the center ( of the given circle 
draw any diameter as A #; from the point # 
as a centerand with a radius equal to # C 
which is the radius of the given circle, name- 
ly, 74 inches—describe the are BCD, cutting 
the circumference A B Dat the point B and 
DP. Join the points A and B, B and YD, A 
and D by straight lines. These lines will be 
the sides of an equilateral triangle inscribed 
in the given circle. 

Directions.—In the space marked Prob. 2 
draw a circle 15 inches in diameter by a 3- 
inch scale. In this circle inscribe an equi- 
lateral triangle according to the method given 
in this article. 

Drafitsman’s Method. 


foregoing. 


~ 


The same as. the 


Problem 28. 


185 TO INSCRIBE A CIROLE 

LATERAL TRIANGLE. 

Fig. 140. Let A B D be the given equi- 
lateral triangle; it is required to inscribe a 
circle in this triangle. 

Our first step will be to find the center of 


IN A GIVEN EQUI- 


the required circle. 

By examining Fig. 1389 and remembering 
that the center of the regular polygon is the 
common center of the circumscribed and in- 
scribed circle, as stated in Art. 178,an easy 
method for finding the center C will suggest 
itself. 

Notice in Fig. 139 that the radius ( £Z is 
bisected at #’ by the side B D, consequently 
( Fis equal to one-half of A C, or to one- 
third of theline A #’. Therefore, to find the 
center Cin Fig. 140, we proceed in the fol- 
lowing manner: 

Fig. 140. Bisect the angle A by the line 
A FH (Art. 112). Divide the line A F# into 
three equal parts; then the first point of 
division nearest to the base # PD will be the 
required center (. From the center (, and 
with a radius ( #, inseribe the circle; this 
circle will be tangent to the three sides of the 
triangle, and will be the inscribed circle. 

In the space marked Prob. 28 
draw an equilateral triangle whose sides are 
In this 
triangle inscribe a circle as explained in this 


Directions. 
16 inches long by a 38-inch scale. 
article. 


Draftsman’s Method.—In 
some draftsmen will find the center C by 


small triangles 


trial; but we believe that by adopting the | 


foregoing method in nearly all cases time will 
be saved. 

But this method is applicable only to equi- 
lateral triangles, and cannot be used for find- 
ing the center of an inscribed circle in a 
triangle such as shown in Fig. 141, hence the 
following problem: 

Problem 29. 
186 TO INSCRIBE A 

ANGLE. 


CIRCLE 


IN ANY GIVEN TRI- | 


Draftsman’s Method.—Draftsmen cannot 
employ a better method than the geometrical 
construction here given. 

188. When a circle is inscribed in a given 
triangle not equilateral, and 
another circle circumscribed about the same 


which is 


triangle, these circles are described fro.n 
two distinct centers, J and (,as shown in 
Fig. 142. 

189. When a inscribed in 


circle is an 


| equilateral triangle, and another circle cir- 


Fig. 141. Let A BD) be the given triangle; | 


it is required to inscribe a circle in this tri- 
angle. 

Bisect the angle A by the line A C; 
bisect the angle B by the line B C, and cut- 


Y 


also 


ting the line A Cat the point C; this point (| 


will be the center of the inscribed circle. 
Lines drawn through the center ( perpendic- 
ular to the sides of the triangle will be equal 
in length, and will be radii of the inscribed 
Therefore, through the center (C 
draw ( # perpendicular to A DD. From the 
center (and with C # as a radius, inscribe 
the circle. This circle will be tangent to the 
three sides of the triangle, and will be the 


circle. 


required circle. 

In the same manner the circle in Fig. 140 
could have been inscribed. 
In the space marked Prob. 29 
draw to a 3-inch scale a triangle whose sides 


Directions. 


are 83 inches, 7 inches and 6 inches long. 








hig.1s9o 








B 
Fig, 140 

In drawing this triangle follow the instruc- 

tions given in Art. 119. In this triangle 

circle. In finding the center (, 

very accurate in bi- 

and 2B, otherwise the 


inscribe a 
the student should be 
secting the angles A 
circle will not be tangent to the three sides 
of the triangle; if the student makes a fail- 


ure of it at first, he should try and try again 


until he can construct this problem ac- 
curately. 

Problem 30. 
187. TO CIRCUMSORIBE A CIRCLE ABOUT A 


GIVEN TRIANGLE. 

Fig. 142. Let A B D be the given triangle ; 
it is required to circumscribe a circle about 
this triangle. 

Bisect any two of its sides, as A Band BD, 
the 
point C, at which these perpendiculars cut 
each other, will be the center of the circum- 
From the center @ and with 


by the perpendiculars # Cand Ff C; 


scribed circle. 
a radius equal to the distance between the 
center Cand any one of the points 4, B or D 
describe the required circle. The method 
of finding the center ( is precisely the same 
as that given in Art. 125. 

In the space marked Prob. 30 
draw, to a 38-inch scale, a triangle whose 


Directions. 


sides are the same length as those of the 
triangle in Prob. 29. About this triangle 
circumscribe a circle as explained in this 
article. 


cumscribed about the same triangle, both 
circles are described from one and the same 


center, as shown in Fig. 148. See Art. 178. 


-— ip 
Subjects for Master Mechanics to 
Discuss, 


The standing committee on subjects for 
discussion by the Railway Master Mechanic’s 
Association has received a list of suggested 
subjects for members from J. Davis Barnett, 
a past president of the Association. They 
are published in the annual report of pro- 











Fig.142 








ceedings, and as they are very suggestive we 
copy the list: 
SUGGESTED SUBJECTS. 

WHEELS. 
of cast spoked wheels. Is 
(Lighter, and thus re- 
duce weight not sustained by springs. ) 

TIREs. 
methods of warming, or securing by by- 


Proportioning and least weight 


cast-steel not 


better than cast-iron ? 
Fastening, shrinking, proportions, 


draulic pressure only. 


AXxLes.—-Limit for axle mileage in iron 
and steel. Form and size of journals and 
collars, ete. 

Wnhueet Seats.—Their proportions. — If 


safe to dispense with keying driving-wheels 
on axles. 

Traction.—Increasers; various types of 
and their usefulness. 

Sprines.—Equalizing levers, and spring 
gear, also value of india-rubber cushioning. 
Their material, proportion- 
ing of surface, grouping, and the relative 
merits of single, double and quadruple bars. 

CRrossHEADS.—Material, relative advant- 


ages of loose and solid pins, proportion and 


SLIDE Bars. 


shape of cotters. 
SLIDE VALVEs. 

ment for same. 
FaLsE VALVE-SEATs. 

mode of securing. 


Setting, and shop equip- 


Best metal, and 
From what point 


of link be taken 


Link-Morion Desi@n. 


should center of radius 
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Where center of suspension located, and 
why? Advantages of wide or close centers 
on links for eccentric rod connection, or (in 
other words) the relative advantages of long 
and short throw eccentrics. 

Eccentrics.—Split solid ? 
iron? Size (if increased diameter means in- 
creased friction) wearing surfaces; curved 
or flat, recessed or in relief? Butt or flat 
connections for rods ? 

FraME.—Forging, relative merits of bar, 
slab, and compound frames, frame joints, if 
admissible, and best form of joint. 

SecuriING.—Cylinder and saddles to frame: 
modes of. 

SreAM ReEversinc GrEArs.—Their types, 
usefulness, etc., in comparison with screw 
and lever reversing. 

REGULATOR. —Equilibrium valves, handles, 
and best form of stuffing-box. 

Exnaust [Nsectrors.—Is their use admissi- 
ble? Description of their different types 
and peculiarities. 

Pony.—Versus the four-wheel truck. 

Cas.—Of wood, sheet-iron, or cast metal ? 
Cab curtains and mode of suspending them. 

Co1LeD Sprines.—For safety valves; best 
proportions, material and manufacture, tem- 
pering, loss of temper and re-tempering. 

GavGEs.—Pressure, water, speed and 
vacuum, a comparison of various makes, 
value and merits of different types. 

SignaLt Lamps.—For locomotive use (in- 
cluding head-lights. ) 

BELL-RINGERS.— Automatic. 

BaFFLE-PLATE.— Material, 
securing in fire-hole. 

Arcues.—Fire-brick, and other; various 
constructions, modes of support, and gen- 
eral value of. 

Sanp Boxes.—And their gear, modern 
modes of applying sand to rail, deliveryZof 
dry sand to boxes, and conveniences3for 
sand-drying. 

SHEETINGS.— Boiler and]cylinder coverings, 
sheetings and clothing. 

BaLanorna.—The reciprocating parts of 
locomotives, methods and rules 
used for. 

TENDER. 
frames. 

LUBRICATION. for oiling from 
foot-plate, continuous lubrication, and cen- 
trifugal oiling. 

SMITHING.- 
to do when work is to be machine-finished ? 

CASE-HARDENING.— Necessity for, best me- 
diums to use, styles of furnaces, with their 
relative efficiency and cost. 

OrFicE D1ais.—Or graphic records, show- 
ing condition of repairs, mileage, and con- 
dition of all engines and cars. 

Returns.—Uniform system for mileage, 
expenses, prime and 


or Brass or 


and mode. of 


various 
Iron frames for, and iron truck 


-~Devices 


Close to size, if economical so 


cost, departmental] 
charges. 
TURN-TABLES. 
friction devices. 
WEIGHING MAcHINEsS.—For engine 
wheel, their various constructions and utility. 
FIxED SIGNALS.—From foot-plate point of 


Design, material, and anti- 


pach 


view. 
Lignting-up.— Rapidly, with blast, steam 

or hot water admitted into cold boiler; de- 

scribe plant, also plant for washing out with 

hot water. 

Various modes of, their cost 

and 


shoots, cranes, trollies, ete. 


COALING-UP. 


and efficiency, details drawings of 


Construction.—Advisability, or otherwise, 
of a railway designing and building all its 
own rolling stock and power. 

HYDRAULIC. flanging, bend- 
ing, riveting and stamping, also for shop 


Power for 


and yard capstans, cranes, jacks and _ boiler 
testing. 

Dritts.—Their usefulness. 
Types and difference in design and motion 


MULTIPLE 


cvear. 
New or old, invented 


solely to meet necessities of locomotive con- 


SPECIAL Toots. 


struction. 


SMALL Snops.—Versus concentration in 
large works. Discuss relative merits of. 
ANNULAR.—Or longitudinal plan of stall- 


ing in engine house. Discuss the relative 
merits of each. 
Movutpina.—Shops, moulding machines, 


and foundry economy generally. 
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Snop.—Lighting, warming, draining and 
ventilation. 

Wueet Pitrs.—Various for 
moving truck wheels without lifting loco- 


devices re- 
notives. 

Water.—Picking up water on the run. 

WaTER.—Station (an ideal or model equip- 
nent), with standard boilers, pumps, pipes, 
valves, hydrants, ete. 

Snow.—And ice, clearing equipment as 
titted to locomotives. 

Wrecks.—Gear and tackle and staff for 
promptly clearing. 

—-- 
Moulding Pulleys. 
By Ropert E. Masrers. 

Figs. 1, 2 and 3 show the moulding of a 
web pulley 40” diameter, 8” face, rim to be 
i$” thick, from a ring pattern $”’ thick and 
i’ deep. 

To form the web and give the right thick- 
ness of rim, two dry sand cores are struck up 
inside of the ring pattern. This can be done 
ona plate or a carriage. The core print and 
hub are centered, the core sand filled in and 
struck off to the required depth with the 
strike A. In this case the web was to be the 
same thickness of rim, 1$’.. The strip B is 
whatever width is necessary to make up the 
desired thickness of rim, and only cuts into 
the core about 1’ when striking it up as in 
Fig. 1. This is simply to give an outline of 
how much to cut off the core with a trowel 
when the ring pattern is lifted off. After the 
sand has been shaved off below the groove 
made by the strip B, the strip is unscrewed 
from the side of the strike and screwed fast 
on the upper edge, the strike is laid flat side 
down on the core, as in Fig. 2, the side struck 
off smooth and dressed up and dried. After 
the hub has been drawn from the core that is 
to be used above the web, holes are cut while 
the core is green for the gate andriser. CC 
are rods bedded in the cores to lift them by 
and lower them into the moulds. A better 
plan for lifting the cores, and one that will 
help secure and bind the core, is to cast a 
light ring with wrought-iron staples in it (in 
open sand); but this plan makes it necessary 
to wait one heat for the rings before the cores 
can be made, and it is not always that that 
time is granted. 

All foundrymen are familiar with ‘the old, 
old story,” ‘‘we must have this to-day,” and 
if everything that is wanted could possibly 
be ‘*made to-day,” about all the foundries 
would be shut downto-morrow. Impossibili- 
ties are ofttimes expected from the foundry, 
but, unfortunately, moulders are only com- 
mon mortals, the same as machinists, pattern- 
makers and other mechanics, and are only 
capable of doing ten hours’ work in ten 
hours. But I have wandered away from my 
subject. 

In moulding the pulley the ring is leveled 
up in the floor or ina flask. The lower half 
of the core is put in and centered from the 
inside of the ring. Four cores D D, 23” 
diameter, are set on the lower core to sup- 
port the top core, which is then set in over 
the center core. The rim of the pulley is 
rammed up on the outside and drawn up the 
2’ necessary to make the 8” face, strips of 
pasteboard are laid on to cover the space 
between the ring pattern and the core, the 
vates are set in, the cope rammed up and the 
mould finished. If necessary small blocks of 
wood can be dropped down between the core 
and the ring, and pushed back under the ring 
when it is drawn up at # £ to support it 
while the cope is being rammed up. 

Fig. 4is the moulding of a web pulley, 38” 
diameter 13” face. In this case the rim of 
the pulley was to be as thick as the ring pat- 
tern; only one dry sand core was made, as 
described above, with the strip P left off, the 
When the 
first half of the rim was rammed up pieces of 
plate #’ F’ were bedded in for the small cores 
to rest on, so they would not give down from 


bottom half being of green sand. 


the weight of the upper core. 


The upper 
core is then put on and the rim drawn up a 
little at a time, as shown by the dotted lines, 
and rammed up on the outside and over the 
top of the core on a level with the cheek, and 
the balance of the mould finished up. 


Revision of Steamboat Inspection Rules 
and Regulations. 


At the late annual meeting of the Board of 
Supervising Inspectors of Steam Vessels 
some changes were made in the rules and 
regulations governing inspection. One of 
them is in regard to ascertaining the tensile 
strength of plates. The provision now is 
that the test pieces from plate , inch and 
under shall have an area of cross-section of 
1 of one square inch, that for plates over 
inch and under ? inch thick the area shall be 
equal to three-quarters the thickness of 
the plate in inches, and that for plate over 
+ inch thick the area shall be equal in square 
inches to one-half the thickness of plate in 
inches. 
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applicant has served,) and no person shall 
receive license as above, except for special 
license, who is not able to determine the 
weight necessary to be placed on the lever 
of a safety valve (the diameter of valve, 
length of lever, and fulcrum being known) 
to withstand any given pressure of steam ina 
boiler; or who is not able to figure and de- 
termine the strain brought on the braces of a 
boiler witha given pressure of steam, the posi- 
tion and distance apart of braces being 
known, and no engineer or assistant engineer 
now holding a license shall have the grade 
of the same raised without possessing the 
above qualifications. 

Formerly the educational provision of this 
the 
should be able to read and write. 


section only required that applicant 
Regarding wheel chains, the addition is : 
Masters and pilots of steamers on lakes 
and seaboard are required to have their 





















































MovuLpiN¢ 


In regard to lap-welded flues the following 
new paragraph has been added to Rule IL., 
Section 9: 

Provided, however, That all lap-welded 
flues, 16 inches diameter, and not less than 
7 inches diameter, when used under a steam 
pressure of 120 lbs. and upward, shall be of 
the same thickness as prescribed in table, 
Rule II., Section 8, for riveted flues. 

Section 5, Rule V., is amended to read as 
follows: 

No person shall receive an original license 
as engineer, or assistant engineer, except for 
special license on small pleasure steamers, 
who has not served at least three years in 
the engineer’s department of a steam vessel : 
Provided, That any person who has served 
for a period of three years as a locomotive 
or a stationary engineer, or as a regular ma- 
chinist in a steam-engine works at least 
three years, may be licensed to serve as 
engineer on steam vessels after having had 
not less than one year’s experience in the 
engine department of a steam vessel of 
twenty tons or upward (which fact must be 
verified by the certificate in writing of the 
licensed engineer or master under whom the 
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wheel-chains rove so that the wheel and 
helm shall move in the same direction, so 
that when the wheel is put to starboard the 
vessel’s head shall go to port, and when 
the wheel is put to port the vessel's head 
shall go to the starboard. 

Section 14 
It is: 

When it is known, or comes to the knowl- 
edge of the local inspectors, that any steam 
vessel is or has been carrying an excess of 
steam beyond that which is allowed by her 
certificate of inspection, it is recommended 
that the local inspectors in) whose district 
suid steamer is being navigated, in addition to 
reporting the fact tothe U.S. District Attorney 
for prosecution under Section 4437, Revised 


Rule IX. 


has been added to 


Statutes, shall require the Owner or Owners 


of said steamer to place on the boiler of said 
steamer a lock-up safety-valve that will pre- 
vent the carrying of an excess of steam, and 


shall be under the control of said local in- 


spectors. 


On the placing of a lock-up safety-valve 
upon any boiler, it shall be the duty of the 


engineer in charge of same to blow, or cause 
the said valve to blow off steam at least once 
in each watch of six hours or less, to deter- 


5 


mine whether the valve is in working order, 
and it shall be his duty to report to the local 
inspectors any failure of such valve to oper- 
ate. 

In case no such report is made, and a 
safety-valve is found that has been tampered 
with, or out of order, the license of the 
engineer having such boiler in charge shall 
be revoked. 

It shall be the duty of the’local inspectors 
to send a copy of this rule to every steamer 
in their district when said copies are fur- 
nished by the Department. 

We are indebted to Supervising Inspector 
Starbuck for the above information. 


> 


Instruction in School Shops. 


The Professor of Practical Mechanics in 
the Purdue University at Lafayette, Ind., 
William F. M. Goss, writes us: 

Those of us who are engaged in conducting 
‘school shops” are anxious to make practi- 
cal men familiar with our work, not that a 
false pride may be gratified, but that they 
may know what it is they so often attempt 
to criticise, and may see how close a tie 
binds our common interests. I have yet to 
find a mechanic who, after having inspected 
such a shop, no matter how dissatisfied he 
may have been with certain details, did not 
think the work as a whole a great advantage 
to any young man expecting to work for a 
living. 

I have often wished that you, who repre- 
sent so many of the artisans of our country, 
and who mold the opinions of so many 
working men, could delegate a representa- 
tive to inspect every technical school and 
every trade school of which we can boast; 
not that a spread-eagle article concerning 
each should, of necessity, appear in’ the 
AMERICAN MAcuHINist, but that you may be 
more impressed with the extent of the work 
and the earnestness with which it is being 
advanced. 

We have a high regard for well-conducted 
‘school shops,” and for the men who are 
giving their efforts to the 
of instruction in those institutions. 


best work 
They 
are becoming more and more necessary be- 
cause of the deplorable opposition to taking 
apprentices by proprietors of most 
working shops. 


iron- 
There are plenty of bright 
active boys who would like to learn to be 
machinists, blacksmiths or skilled workmen 
of some kind, but who can find no opening. 
American industries are obliged to look to 
trade schools well endowed, to provide that 
opening, or else depend upon immigration to 
keep up the supply of artisans. 

As to the utility of delegating a represent- 
ative to inspect every technical school, if. it 
were possible, we should have many doubts. 
While it would be desirable perhaps to pub- 
lish notes about the facilities for shop prac- 
and work in 
school, such matter would not 


tice methods of trade 


possess the 


each 


interest and value to the students themselves, 
to say nothing of the great mechanical pub- 
lic, of equally well prepared notes on the 
methods of practice in regular machine 
shops that are run only for commercial pur- 
poses. In these shops students expect to 
work fora living. The more familiar they 
can become with the methods of work in the 
best shops the better will be their chances of 
advancement. They must know what to do 
The 
wasting of time and spoiling of material will 


and how to doit to accomplish results. 


either, when 
School 
shops should be modeled closely after the 


not help them to economize 
they go into a shop to earn a living. 


best shops for commercial work. 


The Vermont Board of Railroad Commis- 
sioners, taking cognizance of the recent hol- 
the Central Vermont Railroad, 
recommend the abolishment of 
lamps. But 
controls 


ocaust on 
strongly 

ex-Governor 
the road, 
‘What 
Judging from 


stoves and oil 
Smith, who practically 
raises the old Tweed conundrum, 
are yougoing to do about it.” 
past experience the Governor will come out 
ahead. 


An alloy named Mock iron is used for 
tilling blow-holes in castings. It is made of 
one part of bismuth, two parts of antimony 
and nine parts of lead. It is claimed that 
this alloy will expand in cooling. A_ hole 
filled with melted alloy will not show any 


acks, and the, plug will be tight, 
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Norton’s Semi-Automatic Lathe. 
This lathe is especially designed for light 


manufacturing where large quantities of 
small duplicate lathe work is required. It 
is so constructed as not to require the atten- 
tion of the operator to the movements of 
the machine. 

The starting, 


grasping and discharging the work are ac- 


operations of stopping, 
complished by one motion of the knee, leav- 
ing the operator entirely free to attend to 
the other operations in connection with the 
work proper. This, with the 
bination slide gauge tools, or with cross rest 
or slide rest, will be found to execute the 
work of turning, burnishing, spinning or 
trimming of all kinds of light lathe work, 
very nearly approaching the rapidity of an 
automatic machine, and with the accuracy 
of a first-class lathe. It has special bear- 
ings so arranged as to take up the wear in 
line from strain of work and belt, and they 
are especially constructed for high speed, 
admitting of a speed of 6,000 revolutions 
per minute. It is so arranged as to be im- 
mediately changed from one kind of work 


use of com- 


to another, including the changing of 
chucks and all other necessary adjust- 
ments. 


The dimensions of lathe are as follows : 
Length of bed 24 inches; distance between 
centers, 8 inches; swing, 7$ inches; hole in 
spindle, 3 inch; diameter of front b -aring, 
1 inch; length of front bearing, 23 inches ; 
diameter of back bearing, } inch; length of 
back bearing 2,’; inches. 

The manufacturers of this lathe are the 
Hendey Machine Company, Torrington, 


Conn. 
+ She = 


LETTERS FROM PRACTICAL MEN, 


Notes and Inquiries Helative to 
Anthracite Coal, 
Kditor American Machinist : 

Does any one know what is the heating 
effect developed by the perfect combustion 
of anthracite coal ? 

Perhaps many of your readers will con- 
sider the question absurd, when so high an 
authority as Prof. Rankine says that the 
heating effect, in British thermal units, of 
one pound of combustible in the coal, is 


proportion of carbon-+4.28 x 
(Proportion of hydrogen ) 


‘s 
14,500 x proportion of oxygen 
| 
\ 


8 


| 
| 
J 
But since the time that Messrs. Kestner 
and Meunier made their celebrated experi- 
ments, showing that the heat of combustion 
developed by a large variety of coals was 
greater in every instance, than the amount 
given by the above formula, the formula 
itself has been regarded with distrust by 
many authorities (see, for example, Percy’s 
Metallurgy, Barr on Combustion, Shock 
on Steam Boilers, and Watts’ Dictionary of 
Chemistry, third supplement. 

In 1864 there appeared a valuable publica- 
tion entitled, ‘‘ Report of the Board of 
Engineers on the Experiments tried with 
the Horizontal Fire-tube Boiler and the 
Vertical Water Tube Boiler, designed for 
the purpose of Comparison.” This report 
was signed by W. E. Everett, Miers Coryell, 
William Bromley, Chas. W. Copeland, B. H. 
Bartol, J. Vaughan Merrick, Wm. C. Hib- 
bard, Wm. Wright, B. F. Isherwood, and 


contained the following ‘explanatory 


note.” 

‘The quantities opposite 
Perfect 
calculated by 


title * Per- 
Heat,’ 
comparing the 


the 
centage of Absorption of 
have been 
‘pounds of water evaporated from water at 
212° per pound of combustible,’ with the 
theoretical evaporation due to the heat de- 
veloped by one pound of the combustible 
of anthracite coal, viz: 14.9115 pounds of 
water. This value was obtained by taking 
the amount which 
veloped by one pound of carbon (as found 
by experiment), in anthracite (16.5683 Ibs.) 
deducting for the earthy matters, and con- 
sidering that 90 per cent. of the residue is 
carbon, the 
gases, of which the heat-producing effect 


of heat would be de- 


rest. being a combination of 


may be disregarded.” 


The ‘“‘ Board of Engineers” did not give 
their authority for the statement that the 
heating effect of anthracite-carbon is equiva- 
lent to the evaporation of 16.5683 pounds of 
water from and at 212° per pound of carbon. 
This value agrees fairly with the results 
obtained by Messrs. Kestner and Meunier, 
and if any of your readers can furnish 
references to or details of the experiment 
by which the value was determined, the in- 
formation would probably be of interest to 
engineers. 

In Van Nostrand’s Engineering Magazine, 
August, 1884, a writer, as an 
authority on engineering questions, made 
the following statement : 

‘*It would be reasonable to suppose that 
anthracite, in which the carbon is probably 
as compact as in gas retort charcoal, would 
have a similar heating value, or about 14,500 
heat units.” 

The appended table throws some doubt 


who poses 


upon the reasonable character of the forego- 
ing supposition. 





That the heat developed by the combustion 
of carbon generally decreases as the density 
of the carbon increases. A pound of gas- 
eous carbon, as is well known, will develop 
its combustion about 20,000 British 
thermal units; so that the heating effect of 
carbon in coal may vary, according to the 
density of the carbon, between 14,000 and 
20,000 heat units per pound. The hydrogen 
contained in coal, on the other hand, being 
ordinarily more dense than gaseous hydro- 


by 


gen, may be expected to develop a smaller 
heating effect than would be obtained by 
the the that the 
formula long used for calculating the heat- 


combustion of gas; so 
ing effect of a coal whose composition was 
known, might well be relegated to a second- 
ary place, in future treatises on combustion, 
and experimental determination of the heat- 
ing effect of various coals be placed in the 
front rank. 

The present notes are published in the 
hope of inducing other engineers who have 
investigated the subject of combustion, to 





Norron’s Semi-A 


HEATING EFFECT AND SPECIFIC 





UTOMATIC LATHE 


CONDITIONS. 


HEATING EFFEC 


IN BritisH THER- 
MAL UNITS PER 
POUND OF CARBON, 


CONDITION OF CARBON. 


FROM FAVRE AND 


SILBERMANN’S 
EXPERIMENTS. 


Charcoal from Sugar.............. 14471.6 
WOOD CHOPOORE 6 vccccess bawesoece 14544.7 
Gas Retort Charcoal........ ..... 14485.1 
ONES ae 14060.7 ) 
Graphite of various } No. 2...... 14013.5 | 
degrees of purity, +o. 5... 14006.7 
if og See 13926.8 ) 
PRE os eee Oe aa cag 13986 . 2 
NSS A are 
Sa Sree 


South Wales.. 
Pennsylvania, 
Rhode Island, 


Anthracite Coal, | 
| 


The reports of experiments on the heating 
effect of carbon, quoted above, did not con- 
tain the specific gravities of the substances 
tested, and if any the 
specific gravity of the carbon in anthracite 
have ever made, they have 
escaped the notice. Anthracite 
coal contains from 3 to 10 per cent. of in- 


determinations of 
coal been 
writer’s 


cumbustible solids, with a specific gravity 
of about 3; so that the specific gravity of 
the carbon in the anthracite must be less 
than the specific gravity of the 
Wherefore, it does not seem ‘‘ reasonable to 
suppose that” the carbon in anthracite coal 
‘‘is probably as compact as in gas retort 
charcoal,” and an engineer to whom the 
above statement and table were 
marked very aptly, that the writer in Van 
Nostrand’s Engineering Magazine, if he was 
a little astray in his reckoning of the density 
of anthracite-carbon, succeeded admirably 
in demonstrating the density of his ignor- 
ance about the subject which he was dis- 


coal. 


shown, re- 


cussing. 


The above table illustrates a familiar fact: 


GRAVITY OF CARBON IN VARIOUS 
oT 
SPECIFIC GRAVITY. 
VALUE. AUTHORITY. 


1.428-2.002 Clarke’s “ Rules and Tables.” 
1.885 


*s*' Constants of Nature.” 


| 
c 
| 
3.492-3.5205 J 
’ 


1.34-1 46 Clarke’s ** Rules and Tables.”’ 
1.59 f 

1.26-1.36 L 

1.32-1.7 Dana’s * Mineralogy.”’ 
isi f 


contribute the results of their researches and 
experiments. 
that the subject treated is an important one, 
and that, 
are defective, the time is ripe for something 
better. Ricnarp H. Bue... 


Probably no one will deny 


if the old methods of calculation 


Boring Crank-Pins to Prevent Heating. 
Editor American Machinist : 

Ihave noted with interest_your inquiries 
and replies relating to the use of iron and 
steel in locomotive construction. The evi- 
dence of some of the best locomotive engi- 
neers, whose testimony you published in 
of March 5th, 
show us that wrought-iron crank-pins and 


your issue would seem to 


axles are the most economical in. locomo- 
tive construction and in the necessary re- 
pairs. I think the failure of steel crank- 
pins and axles has been largely due to the 
selection of the grade of the material, and 
the form of the pins. 
the master mechanics state that even pins of 
mild steel have failed, but I think that if 
the metal had been uniform in quality they 


I notice that some of 


would not have broken with 
service. 

The writer has never been able to find 
thoroughly uniform grade of steel, but ha, 
used some of the best steel forgings obtain 
able in this country, and after drilling 
hole through the center of the pin, equal t. 
about one-third of its diameter, has anneale; 
it slowly, producing a uniform appearanc: 
in section. 


any ordinary, 


These pins were used on marin 
engines, and of course were not subjected 
to the crystallizing effects of the wheel an 
rail, asin the case of the locomotive. A]! 
of the running gear of a locomotive is sul 
jected to constant concussion, and consi 
quent crystallization, therefore, the 
charcoal irons will give the best results i: 
the long run. 

I do not think the builders of steam ham 
mers make many piston-rods of steel, for 
we find most of them of the very best grade- 
of wrought-iron; 


bes 


even these piston-rods 
frequentiy break if they are not propor 
tioned and attached to the piston and ham 
mer-head with the greatest care, and al 
show crystallization under these favorabk 
conditions. I should say that one of the 
best forms for any locomotive pin is that 
shown in Fig. 7, and used by Mr. Stevens. 
of the Lake Shore and Michigan Southern 
road, as the pin has no shoulder next to the 
wheel, and its projecting neck is reduced in 
weight as much as possible. 

As arule Ido not think that locomotive 
crank-pins are any too large, as the pres- 
sure per square inch upon them is far above 
anything in marine or stationary practice. 
and they must be fitted well in order to 
avoid heating and cutting. I do not think 
it possible to obtain a perfectly uniform 
locomotive axle of steel, on account of their 
size. I should prefer for 
but should use a shaft in a 
stationary engine. 

My idea in boring a hole through the 
crank-pin was to displace all extra metal 
that would be liable to hold heat, and also 
to leave an opening to carry off this heat in 
case the pin worked warm under high 
speeds, and I found that this hole gave 
excellent results in annealing. 


W. H. Horrman. 


wrought-iron 


axles, steel 


Heating Cars by Steam 
motive, 


from Loco- 


Editor American Machinist: 


In your issue of January 29th I read with 
much interest an editorial regarding heating 
railroad cars by steam. 

About two years ago I witnessed a test on 
the Chenango & Allegheny Valley Railroad 
at Greenville, Mercer Co., Pa., of a method 
of heating by steam which gave complete 
satisfaction to all who witnessed it, amongst 
whom were Mr. A. H. Steele, the President 
of the Road, I. T. Blair, General Manager, 
E. Richardson, Master Mechanic, and several 
officials of the N. Y., P. & O. The system, 
for simplicity and economy in the consump- 
tion of steam, certainly showed, that steam 
heating on passenger cars can be success- 
fully used with the utmost safety, and it was 
clearly demonstrated to be cheaper than the 
antiquated and deadly system of heating 
with stoves. 

On the day of the trial the coaches on the 
train had been standing on the siding with- 
out any fires, to enable the stoves to be re- 
moved, and the steam radiators to be fitted 
up; yet nevertheless, seven minutes after the 
steam had been turned on at the locomotive 
through a $” pipe, the thermometer regis- 
tered 65° F. in the rear coach, and in twenty 
minutes the had to reduced 
one-half, as the cars had become uncomfort- 
ably warm. 


radiation be 
The pressure on the pipes in 
dicated 5 lbs. per square inch, the reducing 
valve being placed on the locomotive. 

At the trial, while the train was running 
20 miles an hour, the rear coach was pur- 
posely detached from the train, to show the 


extent of the danger, if any, which might be 


apprehended from an accidental rupture of 
the steam connections, but the only result 
was a slight puff of condensed steam, fully 
showing that no danger need be feared from 
that source. 


It was observed that the pressure on the 
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steam gauge suddenly dropped between 12 
and 15 ]bs., upon the steam being turned into 
the cold radiators, but immediately 
these becoming heated, the rise in pressure 


upon 


began, and the normal pressure was attained 
the engi- 
neer and fireman could observe no apprecia- 


in about ten minutes, after which, 
ble increase in the consumption of coal, 
during the run of 56 miles. The steam con- 
nections between the cars seem to answer 
admirably, the couplings used showing no 
trace of leakage. 

In face of such a 


cheap, safe, and easily 


ipplied mode of car heating as this, it seems 
puerile, on the part of railroad corporations, 
to justify their retention of the deadly stove, 
on the plea that no practical system of steam 
heating has yet been discovered. I trust 
you will persevere in your efforts on behalf 
f the traveling public, to 
reform. 


about a 
TRAVELER. 


bring 


{ What our correspondent writes is of value, 
C -onside ring the interest in heating cars from 
the locomotive, but its value would have been 
vreater if he had given the number of cars 
lieated, and the outside temperature. | 


A Shop Kink Without a Shop. 
Editor 
Among the new things I have been obliged 
mechanical 
science and shop kinks are not massed in 
big institutions with fine offices and luxu- 
riant drafting rooms, under the direction of 
an M. M., or M. E., or S. E., or C. E., or any 
Ek. But that there is occasionally a genius in 
the rough, hid away in some obscure town, 
whose only mechanical knowledge has been 
vained from mother wit and tinkering in an 
old saw mill or a country blacksmith shop. 
That the saw mill is still there, and also the 
blacksmith shop, is fully attested by the fact 
that I was there last week and saw Sam 
Hornsby do a job in the latter for the former 
that I am not likely to forget. To make 
everything clear, it is necessary to give a 
brief description of the situation, viz: The 
mentioned saw mill runs by steam 
and the water is taken from a well 60 feet 
and the pump (an ordinary old style 
plunger pump) is located about 40 feet from 
platform in the well. 
transmitted to it by means of a 
long Pitman rod, and the water pumped up 
tank in the engine room, and then 
pumped into the boiler. (No inspirator or 
injector in that mill.) Now this pipe that 
connected the tank with the lower regions 
pump had got stopped up somehow with 
and had to be taken out. The 
stopage was finally located, but resisted all 
attempts to dislodge it. Even the end of a 
\’’ rod, hot or cold, had no apparent effect. 
As a last resort the blacksmith $ 
called over, and the situation explained. 
His first move was a look at the boiler with 


American Machinist : 


to learn is that all wit, wisdom, 


above 
deep, 


the surface on a 
Power is 


into a 


something, 


Sam was 


a view to attaching this stubborn customer 
to the blow-off and trying boiler 
pressure on it; but there was no pressure in 
the boiler. So he took the pipe over to his 


pipe 


shop, fitted a short wooden plug with con- 
siderable taper, to the end of the pipe. 
This plug he fastened to the inside bottom 
of an ordinary three-hooped wooden water 
pail. Then he removed the 
and filled the pail with water. 


lower 

His 
was to heat about a foot of that 
aut the end nearest the stoppage, to 


two 
hoops, 
next move 
pipe, 
Then he raised the 
in a vertical position over the plug in 


almost a welding heat. 
pipe 
the pail, took deliberate aim, and jammed it 
down: the end of the plug went into the end 
of the pipe, bottom went out of the 
pail. Sam held the pipe still in a vertical 
position and 


and the 


bore down with all his might. 
In about a quarter of a minute there was a 
smothered hissing, gurgling, snapping 
and something went out of the top 
end of that pipe like a sky-rocket. As Sam 
Hornsby laid down that pipe his face wore 
au glow that would have done credit to the 
countenance of Captain Ericcson when the 


noise 


Monitor was completed. ds As 
i> —_—___—— 
We note an unusual number of patents 
for stove-pipe dampers. Dampers don’t 
umount to much. What is wanted is a 


device that will make every 
length smaller than any other 
other length. 


end of every 
end of any 


AMERICAN 


Steel‘and Coil Boiler.' 

This boiler, although designed more espe- 
cially for heating purposes, is by slight modi- 
fications adapted for small "power stationary 
engines, and particularly for small steam 
yachts. It is made entirely of steel and 
wrought-iron. There are few joints, and 
these are made of copper. 

It is claimed for this boiler that it cannot 
be cracked or exploded, although water be let 
into it when dry and the boiler hot. 

It is also claimed that after three years’ use 
the coils are found free from sediment of 
any kind. The manufacturer is Dan. W. 
Kellogg, Auburn, N. Y. 

al 

Some months ago we noted that the Hart- 
man Steel Company, of Beaver Falls, Pa., 
had established a hot coffee and lunch room 
for their employes, where for a trifling ex- 
each of them have a 
The lunch 
ducted in part by com- 
pany take an their 
employes as men, not regarding them solely 
as factors of cost in production. They are 
now assisting in establishing a co-operative 


pense could warm 


meal. was to be con- 


This 
interest in 


room 
employes. 
seems to 
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STEEL 
store or employes. it is proposed to 
furnish everything usually called for ina 
family. When the works are running 


patrons will pay cash, and when idle credit 
will be given 
patron holds. 
the ** company 


to the amount of stock each 
This 
store,” or, workmen 
call it, the ** pluck me” It would 
be a for other manufacturing 
companies to eucourage co-operative 
for their workmen as 
the cormorant 


just the opposite of 
as the 
system. 
good move 
stores 
a bright contrast to 
style of those who absorb 
their employes’ substance through company 
stores. 

lie 


A Nugget of Information in the Mach- 
inery Line. 


Steele & Condit, who conduct a general 
machinery and foundry works, which are 
situated on the line of the Pennsylvania 


railroad, have built, placed and have in 
operation a machine of which they 


care to say 


do not 
present. The 
operation 
months, and the principle 
site of all 
chine 


anything at ma- 
about six 
s just the oppo- 
When the 


correctness of 


chine has been in 


makes. 
has demonstrated the 


former ma- 


its principle and produced a test record we 
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will illustrate it. This is the concern that 


built the dredgers and grapplers now at 
work on the Panama canal.— American 
Manufacturer. 

, ————_--_____ 


A Satisfactory Test. 


A patent attorney, who in the interest of 
one of his clients wanted his application for 
a new torpedo boat made * special,” under- 
took to show the Commissioner how simply 
and easily it would work. At his request a 
tub of water was brought in, and the attor- 
ney prepared to experiment with his speci- 
men bomb. After a learned disquisition on 
its merits before the Commissioner, and in 
the presence of quite an array of clerks who 
had gathered to witness the experiment, he 
chucked his torpedo boat into the tub of 
water. The denouement was decidedly 
successful than he had anticipated. 
As it struck the water it exploded with a 
terrific and fear-inspiring report, lifted the 
water bodily from the tub, and sent it in 
solid and forcible streams all over the room. 


One section 


more 


struck Commissioner Mont- 
squarely in the and then 
rebounded on the books and papers spread 


gomery chest, 
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BoILer. 


on his desk; another stream effectually 


stopped up the mouth of the patent attor- 


ney, and violent and scattered = sprays 


drenched every one in the room. It was 


not a moment before the room was vacated, 


or those who could not get out were under 


cover. After equanimity was restored, the 
Commissioner, as he wiped the water from 
remarked that the 


his clothes, experiment 


was entirely satisfactory, and the patent 
should be issued forthwith.— Baltimore 
Sun. 

— ee 


This time it about through the ex- 
plosion of a hot water heater in a car on the 
Wabash road. But the car was fired all the 


Fortunately the train was at or near 


came 


same. 
a station, and no passengers were burned, 
though several were injured more or less by 
the explosion. 

an ee 


At present there are indications that rail- 
road authorities will adopt safer methods of 
But whether 
used for this purpose or hot 
decided. It 
lutely necessary that a reform in heating the 


heating cars than now in use. 


steam is to be 


water, has not been is abso- 


cars should be made at once. 


~ 


Celebrating the Completion of 100,000 
Inspirators, 


On the 
birthday 


evening before Washington's 


about a hundred 
business men and professional men gathered 


at a banquet 


anniversary, 


given at the 
Boston, by the 
pany to 
hundred 


Quincy House 
Hancock 
celebrate the 


thousand 


Inspirator Com 
completion of a 


inspirators. Among 


those who occupied seats at the tables 
were President H. M. Whitney, Treasurer 
J. E. Blakemore, Superintendent Warren, 


Counsel E. P. 
der, and 


Clerk W. 
controlling 


Howe, R. Laven. 


others, mechanical 


operations, including motive power of 


railroads: also representatives of the Ad- 
Globe, 
CAN MACHINIST, 
papers. The 
were 


vertiser, Journal of AMERI 


news 


( ‘omme Tce, 
and one or two other 
representatives of the 
seated at the right of the President 
and the Treasurer. Songs by the 
Quartetie, and ventriloquism by Mr. Pres- 
cott enlivened = the 
Whitney 


progress 


press 
Temple 


President 
resume of the rise 


banquet. 
gave a 
of the 
ten years ago Samuel A 
with the 


go and see 


and 
company’s business. Over 
fandall, 


company, 


now con- 
nected induced him to 


an instrument perfected by Mr. 


Hancock, and called an inspirator. It was 
raising water from a cellar to an upper 
room. He agreed with the inventor to 


form a 


company, which he did promptly. 
In August, 1876, the manufacture was 
begun, and the first year 268 instruments 
were sold, but they cost more than they 


realized by sale. 
a deficit, but he 
ultimate success. 
tide, and 


For some years there was 
never lost his confidence in 


Then came a turn in the 


every year since then has shown 
an advance until, now a hundred thousand 
inspirators have been made, and it was 


fitting that some recognition of its remark- 
able success should take place. 
Brief congratulation 


made by several gentlemen present, some of 


speeches of were 
whom spoke from experience in the highest 
terms as to the value of the inspirator in 
feeding locomotive and other boilers. 


Treasurer Blakemore said it was the 
policy of the company to make friends 
rather than enemies. They had made 


friends even of their 


hundred 


competitors. Of the 
thousand inspirators sent out 
scarcely 25 had been sent back on account of 
a defect. They had paid out $50,000 a year 
for labor alone, and he spoke earnestly of the 
faithful help of their employes. 

Supt. Warren a happy speech in 
which he dwelt upon the pleasant relations 
that existed 
pany and its employes. The 


made 


had always between the com- 


dinner was 


excellent, and all the guests declared the oc 
casion a very pleasant one and long to be 
remembered. 
_—_- 
A reader in’ Yale, British Columbia, 
writes us: 
‘Out 


mainland, 


Columbia, on the 
to *3.00 


British 
wages run 


here in 
from %*2.25 


per day; blacksmiths and boilermakers the 


same. On Vancouver Island a man may 


get 50 cents more a day. Board, #6.00) per 


week. All other necessary things are higher 
in price than in the East. 
Nearly all who come from the East get 


disgusted at first, 
in the 
away. 


and many 
had 
shops are but few 


would not stay 
country if means to get 


Private 


they 
and a 
steady job is arare thing. There are always 
plenty of men about, and they can get them 
atany time. We 
ent—the ¢ 


have one railroad at pres- 
anadian Pacific. 
6 Nl 

Judge Gresham, after the 
bills for 
sented to him by the receiver of the Lake 
Erie & Western Railroad, remarked that the 
receivership was being made too expensive, 


examination of 


a number of attorneys’ fees, pre 


and proceeded to cut the bills down 


half. 


travagant and unreasonable, w 


one- 
often ex- 
that 
‘railway regu- 


Since attorneys’ bills are 
e believe 


this step in connection with 


lation” should be taken by every court in 
the country. The average receiver finds 
little difficulty in getting away with the 


bigger part of the receipts of the unfortu- 


nate railroad that goes into his hands, 
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Our 


| This issue of the 
| presents itself in a new dress of type. 
| readers will observe a freshness in the print, 
mechanical ex- 


before. Good thought, 


| 
} 
| 
| 
| pressed in good intelligible English, 


upon 
clean white paper and in clear type, are the 
points we aim to maintain. We have gained 
some experience like that of machine shops 
whose work on increasing steadily 
| the 


type laid aside this week was used but a 


goes 


tools wear out sooner. Our dress of 


|little more than half as long as the last 
|previous dress, all dresses of type being 
purchased new. 

| 2 tee 

A Righteous Verdict, But Without Effect. 
| The coroner's jury in the case of the 
|**accident” on the Baltimore and Ohio 
railroad, last January, a catastrophe in 


which several lives were lost under peculiarly 
horrible its 
}admirably and should receive the full meas- 
ure of praise. It is generally in 
stances a difficult matter to find just where 


circumstances, has done duty 


such in- 


owing to the whitewashing 


| the blame lies, 
| . 
and the feeling that 


processes resorted to, 


The Minnesota News Company, St. Paul, Minn. | somehow a great corporation has certain 
The Montreal News Company, Montreal, Canada. rights to do wrong, that ought to be re- 
an sa 68 r ‘ 7 , rw | mM: : 

rhe National News Company, New York, N. Y. |spected. This jury seems to have been 
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ANNOUNCEMENTS. 
neither 


EDITORIAL 
CR Positively we will 
our reading columns for 


publish anything in 
pay or in consideration of 
advertising patronage. 
their wares to our readers can vo so as fully as they 
but our editorial 


choose in our adve rtising columns, 


opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 
CB™ Every correspondent, in 


tion, should give his 


atten- 
not for 


order to insure 
Sull name and address, 
of qood faith. 


We are not engaged in procuring patent rights, 


pu blication, 
Sa 


or in selling machinery, nor 


but as a guarantee 


have we any pet scheme 
to advance, or hobby to ride. 
CR We 


chinists, engineers, inventors, draftsmen, 


invite correspondence from parctical ma- 
and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

CP" Subscribers can have the 
their paper changed as often as they desire. 


Those 
papers promptly will please notify us at once, 


mailing address of 
Send both 


old and new addresses. who fail to receive their 
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Those who wish to recommend | 


|made of honest stuff. 

| It will be remembered that at the time of 
the—by courtesy accident—the engineer of 
the freight train into which the 
| crashed was accused of having been drunk, 


express 


and this was held to account for his being in 


| the way of the express. The coroner’s jury 
finds the charge of drunkenness to have 
| been without foundation, but it does find 
|that he ‘‘was worn out with sixteen 
| hours and fifteen minutes’ continuous duty 
with a green fireman and a poor engine 
'which had been reported unserviceable.” 


Finally the leaky fire-box put out the fire 
and brought his train to a stand-still. 

| The jury also finds that the brakes on the 
‘express were ineflicient, operating but slight- 
| ly to decrease the speed of the train, which 
was little more than forty miles an hour, 
though applied for a distance of 1,000 feet. 
‘it also finds that the heating and lighting 
appointments of the express train were con- 
trary to law, and such as to make the holo- 
caust after the collision practically certain. 
The verdict condemns the railroad manage- 
ment with no uncertain phrases; the lan- 
guage is plain enough to be comprehended 


by even the average legislator. 

Stripped of unnecessary verbiage the kill- 
ing upon that occasion was homicide, pure 
and simple. It cannot be said to be due to 
accident. After such a sweeping verdict it 
might be expected that the guilty parties 
would be put upon trial forthe offense. But 
nothing of the kind will be done. Wholesale 
murder, if done by a railroad corporation, is 
not an offense in Ohio. 


indicting 


Very conveniently 


there is no law for or trying any- 





better or worse than other States in this re- 





spect. 
It will look to many as if the cost in time 
land money to determine just who was re- 


sponsible for the death of 


unknown at Republic 


warranted expenditure. But something 
must be done to satisfy public clamor, and 
while this verdict will act as a safety-valve 
on the public, it has the additional merit of 
being quite harmless so far as its effect on 
railroad magnates is concerned. They will 


stand such verdicts with perfect equanimity 


and at regular and frequent intervals, pro- 
vided no restraint is placed upon the opera- 
tion of their roads. If the engineer 
been content to under the 
drunkenness it would have been a still easier 


had 
rest 


way to have hushed the matter up, but as if 
is it will put the guilty parties to no incon- 
venience. 

There may be one other use for this ver- 
dict; that is, let copies of ft, duly attested, be 


only a law that metes out the same punish- 


railroad that would 





ment for homicide on a 


but just the same originality of contents as | 


body, in such a case, and Ohio is not much | 


the known and | 
represented an un-| 


charge of | 


hung up in the legislative halls of every 
State. After atime it may impress legisla- 
tors with the fact that what is wanted is not 
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| be accorded to the individual or individuals 


elsewhere, but a law that provides a long 
term of imprisonment to somebody every 
time conditions are found similar to those 
that existed just previous to the Ohio disas 
ter, such as express trains fitted with apolo- 
for brakes, leaky 
locomotives ptlling trains, engineers morally 
and physically unfitted for duty by long 


and condemned 


vies 


:| hours, and cars heated and lighted contrary 


to law. If aman unloads his revolver into 
a crowd of people he is reasonably certain of 
punishment without much reference to wheth- 
er or not he meditated murder. It has even 
| been found possible to punish those who 
buildings that fall 


means 


unsafe 
Possibly 


purposely erect 
and kill people. 
might be worked out whereby railroad offi- 
cials could not only be punished for murder, 
but restrained from going about equipped 
for it. 
copy of the Ohio verdict would be 
of the fact that crime was being committed. 


some 


At any rate the contemplation of a 
a reminder 


We congratulate the jury that has not 
been deterred from doing its duty and 
making it clear where the blame lies, but 
regret, undoubtedly with them, that their 
good work is to be without immediate 
effect. 


lies - 

Again this week we publish a collection 
of interesting and letters from 
railroad master giving their 
opinions and experience in the use of steel 
and iron for locomotive crank-pins, slides, 
It is not remarkable 
The 


who have 


valuable 
mechanics, 


axles and piston rods. 
that some prefer iron and others steel. 
remarkable feature is that 
used steel for some or all of the parts above 
mentioned should return to the use of iron. 
We have no interest for or against either 
metal, but are essaying to show where and 
why changes have been made from iron tc 
steel and from steel to iron. We shall be 
glad to receive information from any road 
that will throw any light upon this subject. 
A majority of the men in of the 
mechanical departments of railroads seem 
to favor iron for crank-pins, at least. Last 
week and this week we publish cuts of sev- 
eral crank-pins and letters on the subjects 


many 


charge 


above mentioned from about seventy master 
mechanics. We shall not drop the matter 
yet. 


— RB 


Begging for the Militia. 


We have received a circular appealing for 
contributions to equip Co. B. Ist Regiment, 
N. Y. The appeal, signed by J. 
William Lee, Captain Commanding, says: 

‘**We need the sum of $1,600 to equip our 
company complete. Will 
aid us by either purchasing tickets for con- 


which is 


you generously 


cert or subscribing to the fund ? 


‘Tf so, please fill the enclosed blank, and 
return to the undersigned.” 
If the State of New York wants this 


should furnish it 
don’t want it the organiza- 


;}company it with equip- 
ments, and if 
tion ought not to be recognized or mustered 
Not from us, Cap- 


has appropriated 


into service. one cent 
tain. 
#400,000 for equipping the militia and every 


State spends money to maintain its citizen 


Congress recently 





soldiery. But this does not seem to suffice, 


resort 


and a is had to begging funds from 
the public. We regret to see such a 
ment. It forebodes evil. Troops that are 
equipped at public expense owe allegiance 
to the public at and 
whatever to private 


move- 


large, are under no 


obligation parties. 
Troops that are equipped by contributions 
iti- 
Gould and other 
heads of that 
thousands of workmen are just the parties 
liberality 


| 
of private individuals must feel some gr: 


tude to the donors. Jay 


big corporations employ 


to be smitten by when such an 
| appeal as we have above quoted is placed in 
their hands. Let a strike of the 


workmen of some large corporation and let 


there be 
them gather in mass near the company’s 
watch proceedings (as most 
This is the 


property to 
men are likely to do.) occasion 
when the managers call for armed force, and 
if in response a militia company is sent that 
they themselves have helped to equip, the 
eee are very strong that the arms and 
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accoutrements will be put into active us 
and innocent people slain. 


It is but a step from providing equip 
ments to selecting the men who shall wes: 
them. In the case mentioned the circular 


of appeal says Co. B is ‘‘ entirely compose: 
of young men who are pledged to tota 
and that ‘tin order to accom 
plish the purpose for which it was organ 
to equip the men as 
soon as possible.” Of course the tempe: 
ance qualification will meet public approval 
but doubt as to what particular 
object this company 
complish, that it is necessary to hurry up it- 
Certainly if the emergency i; 

the State authorities 
company is to serve) it 


” 


abstinence 


ized, it is necessary 


we are in 


was organized to a 


equipment. 
recognized by 
(under whom the 
should at once be equipped at public ex 


one 


pense. 
In whatever light 
placed, it casts a bad shadow. 


this begging action is 


- e+ 
In her last voyage to New York the 
Etruria put the mails ashore on Saturday 


taken on at Liverpool the 


that 
previous Saturday. The passage was mad 
22 miles ai 


at an average speed of nearly 22 


PIONS any 
UES nSUERS 


Under this head we propose to answer questions sent 


had been 


hour. 








us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari 
ably be accompanied by the writer's name and adfress 
If so requested, neither name, correct initials nor loca 
‘ion will be published, 





(100) E. M., Astoria, L. I., will find his 


question in regard to pitch of propellers answered 


in the AMERICAN MACHINIST of June 28, 1884. 
(101) W. E., Pictou, N. S., will find 


sketches and description of blue-print frames in 
the AMERICAN MACHINIST of May 29 and July 31, 
18s6. 

(102) J. B., Birmingham, Conn., will find 
the information he asks for in regard to screw 
cutting in the AMERICAN MACHINIST of August 13 
and 20 and October 15, 1881. 


(103) <A., asks: How is the incline of small 
distances usually spoken of—by the foot or yard? 
A.—Both ways. Batter of walls is generally spoken 
of as by the foot; earth cuttings frequently by the 
yard. The most common unit is the foot. 

What is the highest horse-power 


(104) 
that an engine 7’’x9’’—steam ports, 34,4 inches by 
17-32 inch: travel of valve, 2 inches; lap, 15-32 inch 
—will develop with 125 lbs. steam pressure; 
lutions, 222? A.—Probably about 25 indicated 


horse-power. 

(105) E. L., Detroit, Mich., asks: 1 
Where can I have a chilled rotl made for polishing 
stained lumber, the roll to have a shaft through 
center? A.—Apply to any iron foundry in Detroit, 
or inquire at some iron works. 2. How do you think 
such a roll would work? A.—We do not know 
enough of the requirements to judge. 

(106) $.G., Truro, Nova Scotia, writes : 
We have to cast the lead keel of a yacht, to weigh 
5,000 lbs. Can you tell us how to melt the lead 
without building a furnace? A.—It will not require 
avery large foundry ladle to hold 5,000 lbs. of lead, 
and you can construct a temporary brick setting, 
using stove pipe to get draft. If one ladle is not 
large enough, use two or more. 


(107) C. G., Pittsburgh, Pa., asks: Is 
there a paper issued that illustrates the patents 
issued in the United States? A.—The Oficial 
Gazette of the Patent Office gives exactly the infor- 
mation you want. By inclosing five dollars in a 
letter addressed Commissioner of Patents, Wash- 
ington, D. C., as a subscription to the Official 
Gazette, you will receive it for one year. 


(108) C. D. T., Portland, N. B., asks: 
1. What power will a 3W inch shaft transmit with- 
out breaking? —You do not give the number of 
revolutions. A rule used by some manufacturers 
of shafting for a safe load is: Cube the diameter 
of shaft, muliiply by the number of revolutions, 
and divide by 125. If your shaft runs 100 revolu- 
tions, this would give about 34 horse-power. For 
line shaft others use a constant of 80, which would 
give 50 horse-power. It depends a great deal upon 
how the shaft is arranged, or whether it is a simple 
line shaft or a jack shaft. 2. Is not 7 feet too 
great a distance apart for the journals of such a 
shaft? A.—Ifa simple line shaft, the Journals are 
nearer together than it is the practice to put them. 
3. How much more power will a steel Shaft trans- 
mit thap an iron shaft? A.—It ought to transmit 
50 per cent, more if not exposed to shock, 


revo- 
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(109) B., Syracuse, N. Y., asks: If salt 
water is first purified of all scale-forming sub- 
stances, and then passed into a boiler at 40 per 
ent. strength, 100 being saturation and 110 strength 
-equired before depositing salt, the water or brine 
to pass into and out of boiler at the same strength, 
there being no evaporation, will the salt water 
ause any injury to the boiler? A.—We should 
expect that there would be some corrosion or 
rusting. 

110) A.M., , Writes : 
produce an eccentric that is very simple, cheap to 
nake, and only one is required for going ahead 
r backing, giving the same opening at each end, 
he eccentric being fast on the shaft, will it have 
vny value? A.—Not much, unless it is better in 

yme way than anything yet used for the purpose. 

omotives are at present running in which one 
fast eccentric on a side controls motion forward 

i back. 


111) J. M.C., Charleston, W.Va., 
| have a core to make 3 inches wide by 5-16 inch 
thiek, in such shape that it canrfot be made in sand 
without changing core-box. 
plaster of paris answer as well as one made of 
sand? If not, whatis the best plan? A.—Thomas 
D. West says: “If I knew the exact form of core- 
box and the position of core in the mould, I could 
advise more intelligently. I should not advise try- 
ing a plaster of paris core. From what I can now 
see, I think the best plan would be to make the 

hange in the core-box as suggested.” 

(112) C.E. B., Philadelphia, asks: 1. 
What is the relative value of a truss, 10 feet span 
and 10 inches deep, and one of 10 feet span and 20 
inches deep? A.—When both trusses or beams 
are the same width, and leaving the weight of the 
russ out of consideration, the relative value of 
these two trusses is as one to four. 2. How much 
of the total strength of the truss-rod is secured ? 


Suppose I can 


{.—Before this question can be answered, it should | 


be stated how the truss is loaded. Is it loaded at 


the center or not? Is it uniformly loaded? Or has 
it te support a moving load ? 
113) G. F., Mobile, Ala., writes : When 


¢iie reverse lever of a locomotive is in the center 
notch—that is, when the block is in the center of 
the link—has the valve any motion, the valve hav- 
ing no lap and no lead? A.—Yes. 2. When the 
link is hooked up, will we obtain lead, and will this 
lead increase in moving towards mid-gear? A. 
You can connect the eccentric rods to the link in a 
manner which will give you lead, and increase the 
same as the lever is moved towards mid-gear. 
eccentric rods can also be connected to the link in 
a manner which will cause the valve to lap over 
the steam ports at the beginning of the stroke 
instead of having lead. See AMERICAN MACHINIST, 
sixth page, November 20, 1886. 


(id) A. A: OF... Mt. Olive, Ti., asks: 


1. How shall I test the crank-pin of my engine to 


determine if itis true? A.—Disconnect the rod at 
the crosshead and bar the engine over, noting if 
the crosshead end moves in a line with guides. 
2. If my feed pipe should burst, how can I repair it 
for a short time ? 
temporarily repaired by putting a piece of rubber 
over the crack and winding with marlin. 3. With 
60 lbs steam pressure, what would be the proper 
point’ of cut-off to bring the terminal pressure at 


atmosphere? A.—Cut off at about one-fifth stroke. 


| of 135°. 


writes: } 


Will a core made of | 


AMERICAN 


Do engine builders generally reckon the 
cut-off by the piston’s position, and if so, why? A. 
—Stroke has to do with the linear advance of pis- 
ton, and nothing to do with revolution. The reason 
for stating it this way is because, knowing the point 
of cut-off stated by the position of piston, it is easy | 
to calculate what space has been filled with steam, 


| 


and what the mean effective pressure should be. | 


If it were stated by crank angle, the computation 
would be complicated. When an engine builder 
speaks of cut-off—for instance, at stroke—he 


always means that the piston has advanced 4g of | 


its stroke. If, to shorten the expression, he says 
cut-off 14, he means the same thing. 


(118) W. E. C., Owatona, Minn., writes: 
. Whatis the highest practical velocity at which 
steam can be used, provided it could be used ata 
uniform velocity throughout the entire revolution, 
as if it were applied on one side of the belt, be- 


tween it and the pulley on which the belt runs? | 


A.—You should have given us a description of the 


machine in which the steam is to be used. 


But | 


since steam under a pressure of 100 to 130 per | 


square inch will flow into the atmosphere at the 
rate of a little over 1,900 feet per second, we be- 
lieve that you can run your machine to any velocity 
which will be of a practical value. 2. 
steam uniformly, expansively and intermittently, 


In using | 
| a cotton factory at Columbus, 


| as in an automatic engine, at what speed (approxi- 


The | 


A.—A crack in feed pipe may be | 


1. Whatis the best time to remove clinkers from | 


brick so as to do the least injury to the walls? A.— 
When the furnace is cold, so you can go into it and 


work carefully. 
115) W.M., Los Angeles, Cal., asks: 
1. What is the pressure on a pipe 8” diameter 


under a head of 250 feet of water? A.—108 lbs. per 
square inch. 2 Will a pipe of 1-16 inch iron, 
double-rive ted, be strong enough for this pressure ? 
1.—It would undoubtedly stand the pressure, but 
thin to rivet and make tight. The metal 
be '¥¢ inch thick. 3. Can you refer 
me to work having the and 
equirements for an engineer in United 
Navy? A. — The are a 
fair knowledge of engineering, and at the 
present a big ** pull” with high Govern- 
ment official. The school at Annapolis furnishes 
he most of the engineers in these times of peace, 
and we should not advise any one outside that to 
spend any time trying to get a position. 


116) L. R., Denver, Col., 
ou tell me of some article for polishing bright 
work on Corliss engines? I have tried emery cloth, 
I think there that 
ymes in sticks, chocolate-colored, but do not know 
vhat it is. A.—You doubtless 
vhich you can get from any dealer 
naterials. We do not think you will find it as good 
is fine emery cloth and oil. 2. I have 
irrying 90 lbs. steam, and test them with 100 Ibs 
water pressure. Is this equal to 125 lbs. steam 
pressure, or are steam and water the 
same, as far as bursting the boiler is concerned ? 
{.—Steam and water pressure are practically the 
same. 3. What would U. S. boiler inspection call 
for in the way of water Water 
pressure 50 per cent. higher than steam pressure 
illowed. For 90 lbs. steam pressure the water test 
would be 135 lbs. 


117) W. 


our answer toC. F., 


is too 
should 
conditions 
the 
requirements 


some 
States 


some 


Can 


asks: 1. 


ut it seratches. is something 


refer to crocus, 


in polishing 


five boilers, 


pressure 


pressure? A.— 


Passaic, N. J., 
No. 
y the distance the piston, or, what is the same, 


writes: In 
“Cut-off is stated 
the 
I had always understood 


5, you say, 


has traveled.” 
was the crank angle that determined the 
that fs, that 3/ stroke would be at an angle 


rosshead, 
hat it 
ut-off ; 


mately) 


failure to fill out the sharp corners? 4A.—You 


would a loss begin to be noticeable from | 


may run the engine to any speed which is of a prac- | 


tical value without failure to fill out the sharp 
corners. 38. At this speed what should be the area 
of the portin proportion of the area filled? A.— 
See AMERICAN MACHINIST, page 5, Sept. 5th, 1885. 





Advertisements 


insertion under this head. 


Transient 50 cents 


About seven words make ¢ 


a line for ‘each 


lin Copy should be 


for the 


sent to reach us not later than 


Wednesday ensuina week's issu 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 


Steel Name Stamps, etc. J.B. Roney, Lynn, Mass. 





MACHINIST 


<uporoeserunisss 


John MecSally, will establish a 


foundry. 


of Hannibal, Mo., 


Lyman Anderson, of Anniston, Ala., will erect 
pipe works. 

The Edison shops at Schenectady, N. Y., are to 
be enlarged. 

Meehan & Scott will soon 
forge in Chattanooga, Tenn. 


erect a large steam 


The Harvard Sewing Machine Company, of Har- 
vard, Ill., will erect a factory. 
H. I. Chapman, White Pigeon, Mich., contem- 


plates establishing a foundry. 

Conway & McWilliams, Detroit, Mich., will build 
a foundry at 235 Sixteenth street. 

It is reported that a large machine shop will be 
established at Blountsville, Ala. 

The Union Water Meter Company, Worcester, 
Mass., will build a $15,000 factory. 

R. E. Moore and others are interested in building 
Miss. 

A $75.000 stock company 
Charlotte, N. ¢ 


is being organized at 

, to build a cotton mill. 

Another foundry is to be put in operation at 

Hummelston, Dauphin County, Pa.,at an early day. 
Chas. P. Willard & Co., Tll., will build a 

one-story machine shop as an addition to their 


Chicago, 


| works. 


}at 445 West Forty-fifth street, New York, 


Wm. E. D. Vincent will erect a factory extension 
to cost 
$5,000. 

The new blacksmith shop of the Brooks Locomo- 
tive Works at Dunkirk, N. Y., will require 1,000,000 
bricks. 

The Texas Pacific Railroad will add new ma- 
chinery to their shops in Fort Worth and at Mar- 
shall. 


It is reported that the Hartman Steel Company, 


| of Beaver Falls, Pa., will erect steel works in Holli- 


J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


Practical Books, Catalogue and information free. 
Practical Pub. Co., 5 Dey st., N. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. 
& Co., cor. Fulton and Dutch sts., New York. 


20’ , 25,’' 28’ B.G.and S. F. upright drills tor imme- 
diate’ delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, III. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 

solidated Safety Valve Co., 111 Liberty st., N. Y 
Robbs’ Patent Composition for case-hardening; 

send for circular. F. W. Tasney, Paterson, N. J. 


the best in 
Syracuse, N, 


‘*Bradley’s Power Hammers, 


the 
world.” 20 sizes. Bradley & Co., F 


Davis Key-Seating Machines, kept in stock, Sad 
Manning, Maxwell & Moore, 111 Liberty st., N. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., NY 


Drawing materials, all kinds. Getcatalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & 
Park row, N. Y. 

Complete Gear-Cutting Attachment; 
to any lathe from 8” to 14” swing; $40. 
Cleveland, Ohio. 

For Best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,.N.Y. Send for des’n. 

Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


Curtis Pressure Regulators, Curtis Return Trap. 


8. M. York, 


Curtis Damper Regulator. See Feb 5, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


“Hints to Steam Users, Engineers and Firemen.’ 
A 100-page book on care of steam boilers; just is 
sued: containing useful rules, tables, etc. ; a valu- 
able book for engineers; sent On receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co.,30 Vesey st., N. Y. 

Practical Handbook on Pump Construction, Vari- 
ous kinds and materials to be made of for different 
purposes. By P. R. Bjorling. Nine plates, 12mo., 
$1.50. EK. & F. N. Spon, publishers, 35 Murray street, 
New York. 

t. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

* Binders” for the AMERICAN MACHINIST. ‘Two 
styles—the ‘*Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 


the **New Haudy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume, AMERI- 


CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 


Vanderburgh, Wells 


| 
| 


daysburg. 

Ingersoll & Watson, boat builders, will put up a 
$4,000 addition to their factory at 43 Cherry street, 
New York. 


The Huddart Scale Company, 600 West Fifth 
street, Cincinnati, O., will remove its factory to St. 
Paul, Minn 


The S. Cc. Forsaith Machine Company, Manches- 
ter, N. H., will build a boiler shop as an addition to 
their works. 

The Billings & Spencer Company, of Hartford, 
Conn., is now making some 6,000 pure copper drop 
forgings per week. 

W. B. Moses & Son, of Washington, D. C., 
erecta seven-story addition to their 
tory, to cost $80,000. 

J. M. Anderson, of Augusta, Ga., will erect a fac- 
tory in Anniston, Ala., for the manufacture of agri- 
cultural implements. 

The old Wood rolling mill at Wheatland, Pa., 
near Sharon, is to be converted into a pipe mill. It 
will employ 300 men. 


will 
furniture fac- 


It is said that an iron furnace will be built on the 


land of the Rome Iron, Land and Improvement 
Company, Rome, Ga. 
The Johnson City Foundry and Machine Com- 


Tenn., will add 


chinery to their works. 


pany, Johnson City, some new ma- 


Warren A. Brown and others have formed a com- 
pany with a capital of $50,000, to erect a cotton fac- 


| tory at Gainesville, Fla. 


Co., ® 


can be fitted | 


place an extensive plow factory 


The Birmingham Iron Bridge and Forge Com- 
pany, Birmingham, Ala., ask bids for erecting 


buildings for their works. 


Sebastian May & Co., Cincinnati, will build at 


Plum and Second streets, a three-story machine 
shop. It will be 65x50 feet 
J. W. Carter will build a foundry and machine 


shop at Sheffield, Ala., and wants to 
boiler and engine and tools. 

The 
Kan., has been awarded to the 
ing Company, of Lockport, N. Y. 

\. Kelley, 


buy a steam 


construction of water-works at 


Holly 


Emporia, 
Manufactur- 
Longview, Tex., has started at that 
He recently moved 
to that point from Jefferson, Tex. 

The Diamond Wrench Company's factory at Port- 
land, Me., and the 
get what they can on their claims. 

Ala., 
has 


is silent, creditors are trying to 


The Gadsden, Furnace 
stock $200,000 
Colyer as manager ; 

Frick & , have purchased 
the lachine Works at Covington, Ga., 
will organize a stock company to operate them. 


Company—capital 
with L. S 


will build two furnaces. 


been organized, 


Co., Waynesboro, Pa 
Pioneer and 

The Standard Oil Company intends, it is reported, 
to build a large iron mill near Oil City, Pa, for the 
manufacture of hoop-iron and wrought-iron pipes. 

r We Duncan Eve, John N. Sperry 
and Henry Sperry have chartered at Nashville 
Tenn., the Nashville Machine Company, to manu- 
facture machinery, 


Coleman, 


Lodge, Davis & Co., Cincinnati, Ohio, machine 


tool manufacturers, write us that they are running 
full of orders, being sold ahead for several mouths, 


and having increased their working force 


third. 


one 


v9 


Charleston Railroad Com- 
Tenn ) will shortly begin 
Ala., 


The Memphis and 
pany (office, Memphis, 
work on their machine shops at Sheffield, 
previously reported to be built. 

The South Baltimore Car Works, at Baltimore, 
just organized by Robert Garrett and others, has 
$200,000 capital, and will 
that will employ several hundred men. 
Wheel 
their 


soon erect car works 


The 
Company 


and 
already 


Marshall (Tex.) Car 
are enlarging extensive 
the building, 
75x100 feet, putting up new water-worksg, etc. 

The Electric Company, of Pitts- 
| burgh, will build a new foundry and lamp shop as 
| will permit. It will increase 
their output of lamps from 4,000 a day to 8,000. 


Foundry 


| works by construction of a new 


Westinghouse 


soon as the weather 


Land has been purcLased by the 
road Company at Topeka, 
tion of machine shops to build and repair locomo- 


Santa Fe Rail- 
Kan., and the construc- 


tives will commence as soon as the weather 
mits. 


per- 


E. Scott and associates have had a site on Chatta- 
Tenn., donated to them, 
as soon as they can get railroad connections 
they propose to build a foundry and steam forge 
and to manufacture nuts and bolts. 


nooga Creek, Chattanooga, 


and 


Wm. Tod & Co., Youngstown, O., have issued a 
well-illustrated and artistically-printed pamphlet 
descriptive of the Porter-Hamilton engine built by 
them. Details of the engine are shown, and some 
of the names of p'rchasers are appended. 


One of our old subscribers, W. P. Cowan, 52 
Handen road, Lee, London, England, formerly in 
mechanical charge of a large locomotive works in 
Scotland, has gone into the laundry business, and 
writes us that he intends to ** put in some Ameri- 
can machinery.” 

The Damascus Edge Tool Corporation was organ- 
ized at Louisville, Ky., February 15th. Charles 
Godshaw, president. The capital stock is $1,500,000. 
They claim to have a secret and wonderful process 
for hardening and tempering steel; also for con- 
verting iron into steel. 


The contract for erecting three furnaces for the 
Alabama and Tennessee Coal and Tron Company, 
at Sheffield, Ala, has been awarded to Gordon, 
Strobel & Laureau, of Philadelphia, the first to be 
completed in thirteen months, the second in fifteen 
months, and the third in seventeen months. 


The Arms-Bell Company, of Youngstown, 0 
been Incorporated to manufacture bolts, 
Capital stock, $50,000. Myron C. Wick, 
Baldwin, Thomas H. Wilson, Myron E. 
and John H. Clark, corporators. This company 
succeeds to the old business of Arms, Bell & Co. 


, has 
nuts, é6te, 

Wm. H. 
Dennison 


The Chicago and Eastern Illinois Railroad Com- 
pany has just given an order to the Hinkley Loco- 
motive Works, of Boston, for nine new heavy loco- 
motives, made necessary by increasing business. 
The Hinkley works are also building fifteen new 
locomotives for the Atchison, Topeka and Santa Fe. 


The St. Louis Age of Steel says: **The machine 
tool trade is reported rather slack among the large 
Main and Third streets. A great many 
inquiries are coming to hand, but somehow they 
result in few sales. Probably half the people who 
write for catalogues and prices haven’t the money 
to buy the tools they desire.” 


houses on 


The Etowah Tron and Manganese Company, At- 
lanta, Ga., reported last week as incorporated at 
Atlanta, Ga., by J. W. Rankin and others, and to 
spend from $500,000 to $600,000 in developing their 
property near Cartersville, will build a large steel 
rail mill, to cost about $1,000,000. They will build 
two chemical charcoal furnaces in addition to the 
two furnaces reported last week. 
facturers’ Record. 


-Baltimore Manu- 


At the 
Mass. , 


next annual town meeting in Harwich, 
the town will acton an article in the warrant 
to see if the town will vote to build a boot and shoe 
factory that will accommodate 300 operatives, and 
offer it rent free for ten years to any responsible 
manufacturer having an established business, who 
will employ 200 of the townspeople during the 
decade, and also to see if the town will appropriate 
$10,000 for the purpose. 


The new ** Union Machine Company,” of Fitch- 
burg, Mass., was recently organized with the fol- 
lowing officers: President, John Burney; 
Emmons Crocker; treasurer, S. EB . 
Burney, T. C. 
. Fay, 


secretary, 
- Crocker : direct- 
Crocker, S. E. Crocker, 
Crocker, Alvah Crocker. 
The company, which manufactures general paper 
mill machinery, is quite busy, the 


ors, John 


George F. George HH. 
and men have 
been working extra hours. 


A special dispatch from Harrisburg, Pa., dated 
February 19th, “The 
of the iron trade country 


says: 
of the 


prosperous condition 
at the present time 





is well indicated by the orders that are pouring in 


upon the Pennsylvania Steel Company’s Bessemer 
Steel Works this city. The furnaces and 
mills, which are of the largest capacity, employing 
5,000 men, are running night and day. The open 
hearth furnaces have been at work on special steel 
| orders all the past week. No. 1 Mill 
made a run of 446 tons of finished blooms on Thurs- 
day, the largeston record. The steel rail mills are 
running on exceptionally heavy orders. In one 
turn of eight hours, on Tuesday, 29919 tons of rails 
were made, the largest production ever known in 
thattime. A turn of twelve hours produced 400 
tons. The steel pinion works are exceeding all 
previous re¢ 


near 


One roller in 


ords in their product. The frog and 
switch works are pressed beyond their capacity 


'The orders come chiefly from the South and Wets 
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Machinists’ Supplies and Iron. 


NEw YORK, Feb. 24, 1887. 

Iron—There is only a moderate demand for 
American pig to meet current wants, but the de- 
mand so nearly covers production as to make the 
maintenance of prices easy. No. 1 X Foundry 
sells at $21 to $21.50; No. 2 X, $20 to $20.50; Grey 
Forge, $18.50 to $19. 

Scotch Pig—Quotations are unchanged, at Colt- 
$23 to $23.50; Gartsherrie, $22 to $22.50; 
Eglinton, $21 to $21.50; Langloan, $22 to $22.50 ; Dal- 
mellington, $21 to $21.50. 

Lead—Small transactions have occurred at 4.40c. 


ale al, 
-e- ~v- 
7. “7. 

* Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each rnser- 
tion. About seven words make a line. Copy should 
be sent to reach us not iater than Wednesday morning 
Jor the ensuing week's issue, 


ness, 





Position wanted as machine shop supt., by a 
capable man. Address C. L., AM. MACHINIST. 


Wanted—Situation as foreman patternmaker; 
good reference. Address S. B., AM. MACHINIST. 

A traveling salesman is open for engagement; is 
a practical machinist and engineer. Address C., 
AM. MACHINIST. 


Wanted — Position as asst. superintendent in 
steam pump works, or to erect yp oh gM ma- 
chinery outside; first-class record. Address E. N.G., 
AM. MACHINIST. 


Wanted—Six first-class machinists to work on the 
manufacture of steam engines, by Ottumwa Iron 
Works, Ottumwa, lowa. 


A first-class pract. and theoret. draftsman and 
engineer wants position; can take charge of draw- 
ing room. Address M. E. & D., AM. MACHINIST. 

Electro, gold, silver, nickel and 
wants situation in any part of the United States ; 22 
years’ experience. Box 10, Oakville, Conn. 

Wanted—An expert draftsman (Swede or Ameri- 
can), a graduate of a polytechnic school. Address, 
giving age and experience, P. O. Box 1034, Worces- 
ter, Mass. 

Wanted—Position as foreman boilermaker by 
practical mechanic, who has been foreman a num- 
ber of years; will give referenve as to ability, etc 
Address J. W.'T., AM. MACHINIST. 

Wanted—By a practical die sinker and tool-maker 
and drop forge worker, a position as foreman or 
superintendent; bestof references given. Address 
Expert, AM. MACHINIST. 

Wanted—Two good machinists; quick, accurate 
at milling and filling engine connecting rods as a 
specialty; good wages; steady work to the right 
men. Address Wm. E. Leard, New Brighton, Pa. 

Wanted- By a good, practical machinist, a posi- 
tion as foreman, or would take charge of machine 
department in large manutactory ; references fur- 
nished. Machinist, P. O. Box 380, Worcester, Mass. 


Wanted —Competent foreman to take charge of a 
machine shop employing fifty men on the general 
work of this State; write, stating age, previous 
experience, references, aud salary expected. Ad- 
dress applications to Box K, Muskegon, Mich, 

Wanted—Situation by a practical machinist ac- 
customed to marine and stationary engine work in 
all its branches, general Jobbing and use of indi- 
cator ; New York, east or south, preferred. Address 
J. S., AM. MACHINIST. 


Position wanted as assistant supt. or assistant 
manager, by a young, active and well-educated 
man, with good experience regarding steam en- 
gines, tools and spevial machy. ; good references. 
Address L. L., AM. MACHINIST. 

Wanted—Situation by a draftsman, with good 
experience in stationary and marine engines 
(compd. and triple exp.), mining and refrigerating 
machinery, ete.; first-class references. Address 
T. E., AM. MACHINST. 

Wanted Position as draftsman, by a young man 
(26), graduate of a technical school; 4 years’ 
experience in machine shop and 5 in drafting room 
on regular and special machinery; references 
from present employer. Address A, AM. MACH. 

Machinery salesman wanted, by a house desiring 
a representative in New York; must be well posted 
in engines, water tubes and other steam boilers, 
and general mill machinery; a@ mechanical engi- 
neer preferred. A similar agent desired for Bos- 
ton. Address, stating qualifications and terms 
desired, Box 11, AM. MACHINIST. 


y+ MISCELLANEOUS WANTS. — 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Gerlach’s Engineers’ Specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Eimund Mills, 8 Dey st., Jersey City Heights, N. J. 


Special tools and machines for mfg. designed and 
built to order: mechanical and Patent Office draw 
ings. Weston & Smith, Syracuse, N. Y. 


For Sale—One 1"' Merriman bolt-cutter, one 20’ 
swing, 12 ft. bed, engine lathe, both new. The 
McLagon Foundry Co., New Haven, Ct. 

For Sale—Perfect patterns and tull shop draw- 
ings for 8, 10 and 12 H.P. farm engines; most popu- 
lar style; large number in use; owner in other 
business. James W. See, Consulting Engineer, 
Hamilton, Ohio. 

Lag screws, nuts and washers, wrenches, ham- 
mers, taps, dies, screw plates, pipe tools, and 
variety of machinists’ tools and supplies, new and 
in good condition, will be soldlow. rank K. Tyler, 


bronze-plater ; 


DLEY’ 


UPRIGHT, 
CUSHIONED 





a 
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HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 


aaes 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








~ BERUDAY eae 









The succoss of our machine 
is the best guarantec of its 
value. Cnly hammer w:th 
patent Duplex Steel Kelva 
} which nover rattles, burn: 
or breaks. Guaranteed to 
Pe more and better work with loss repairs than any other. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass, 











THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Yelocity That it Raises the Hammer 

A NEW MOVEMENT! SEND FOR DESCRIPTION 

KNOWLTON MFG. CO., KINGST., ROCKFORD, ILL. 





ONE-HALF TIME 
and LALO? saved by using 
this eolid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Hasimproved Taper- 
Pipe and other attachments Sold by 
the trade. Send for circular 
sOWss & LY On. 
95 Chambers Stree New York, 
Successors to MELVIN STEPHENS. 


WOOD-WORKING MACHINERY 


For Planing Mills, Furni 
ture, Chair and VCabine 
Factories, Cabinet Work 
and General Wood-Work 
ing. Send Stamp for II- 
lustrated Catalogue to 


Rollstone Machine Co. 
45 WATER ST., 
FITCHBURG, MASS. 


Lynde’s Pat, 


Pop Saftty Vares, | 


Adapted to all Boilers. 
J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 

















Summerfield, Md. 
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gato 
PUMPING 


MACHINERY 








23 Liberty St. 44 Washington St. ; 


NEW YORK. BOSTON. 
For SEND 
Every i A UE. 
Class 
of Work ILLUSTRATED 


Marca 12, 1887 


MACHINIST 


THE DEANE STEAM PUMP CO. Holyoke, Mass, 
BUILD AND 


Water Works, Steam Pumping 


ENCINES = MACHINERY. 
25-INCH PILLAR SHAPER. 


This Machine has a stroke of 25 inches, cross-feed of 27 inches, and wii)! 
plane work 20 inches high. It has a large vise. with extra jaws to hold i; 
regular work, and a good, big solid table, that will stand the strain of a heay 
cut, It has space under the cutter bar to run shaft 4 inches in diameter entire}, 
through for Keyseating, etc. A very important feature is the automatic, vertica 
and angular feed. Its value especially on large work will be appreciated, 

Send for Catalogue for full description. 


THE HENDEY MACHINE CoO. 


TORRINGTON, CONN. 


The Westinghouse Machine Co. 


MANUFACTURERS OF 


“JUNIOR” 





CATALOGUE No. [8 


SEND FOR 














THE 








You wiil never know how 
cheap it is till you ask, nor 
how good it is till you try. 


HVT TT il LWQUAATAT AT 
SALES DEPARTMENT FOR THE OW. §£. 


CONDUCTED BY 


” |WESTINGHOUSE, CHURCH, KERR & COMPANY. 


17 Cortlandt St., NEW YORK. Hamilton Building, PITTSBURGH, PA. 


FAIRBANKS, MORSE & CO., Pa hicago, Tl. A. TOMPKINS & CO., - Charlotte, N. ¢ 

FAIRBANKS & co., - Louis, Mo. | KORE RT MIDDLE TON, . Mobile, Ala 
PARK & LAC - San Fs sin Cal. DUDLEY COLEMA - New Orleans, La 
UTAH & MONTANA MAC H. CO , Salt Lake, Utah. tig ATING IMPLEMWT es MACH. CO., Dallas, Tex. 


IRON BAY MFG. CO., Marquette. Mich. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
mescrece™™™ Bavioson Steam Pyne Company. 


BEST PUMP 


BPRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, 











MADE 
SITU 


hOR ALI 


WARRANTED 
THE ATIONS 


3OSTON, wWASS. 





int an 


SEBASTIAN, MAY & C0.’S 


Improved Screw Cutting 


power LATHES. 


If youw 


ENGIN E 


FOR ELECTRIC LIGHT OR ANY 
SERVICE. 

| For which an automatic is suitable. Read the arti- 

| cle on 3d page of AMERICAN MACHINIsT of February 

12th, 1887 (Vol. 10, No. 7), and write to 


OOKE & CO. 


22 Courtlandt Street, New York. 


Stating the size wanted and service required, and 
you will obtain lower prices for a thoroughly 
first-class engine, than you can get elsewher« 


OTHER 








Catalogue of 
Presses and 
and Supplies mailed on appli 


Lathes, 
Machinists 


Drill) 
Too ls 


cation, Lathes on Trial. 
167 W. Second St., CINCINNATY, 0 


The Pump Catechism, &c. 


THE PUMP CATECHIS™,. A _ practical 
belp to RUNNERS, OWNERS and MAKERs Of PuMpPs 
of any kind. Covering the Theory and Practice 
of Designing, Constructing, Erecting. Connecting 
and Adjusting. By Robert Grimshaw, M. E 
Profusely illustrated. 18mo, cloth....... .. $1 00 

STEAM ENGINE CATECHISM, A Series 
of thoroughly practical questions and answers ar 
ranged so as to give tu a young Engineer just the 
infor mation required to fit him for properly run- 








VERTIGAL BOILERS, ° 


— PRICES LOW 


to 23 H. P. 
in stock. 











ning anengine. Fourth edition, enlarged. 18mo, - 

cloth vere $1 09 GUILD & GARRISON, | 
STEAM ENGINE CATECHISM. Part II.) BROOKLYN.N. Y. 

Containing answers to further practical questions STEAM PUMPS, 

received since the issue of the first volume. 18mo. VACUUM PUMPS 

MRT oo. ct. cae mob acdac bl echcrek an abd $1 00. | ¥ ’ ’ 


AIR COMPRESSORS. 


a = 





Se 


JOHN WILEY & SONS, 
15 Astor Place, New York, 
Mailed and prepaid on the receipt of the price. 


SECOND-HAND PLANING MACHINE, 


FOR SALE AT A BARGAIN. 


SEND FOR CATALOGUE. 














the bed plate is 33 


T his machine will plane 59 in. w ide by 47 in. high by 20 feet long ; ~ 
50.090 Ibs 


din. long, the table is 21 feet 9 inches long, and the weight is es'imated at 


BETTS MACHINE COMPANY, 


MANUFACTURERS OF 
IMetal- Working Machine 
WILMINGTON, DELAWARI 


feet 5 


TOOls, 
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NICHOLSON. FILE COMPANY, Sole ifrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 

The above illustration represents a device in which files may be held for service in surface filing, and while in this condition 
READILY SPRUNG, in order to give at the will of the operator, more or less convexity to the working face of the file. Itdoes 
sway with unnsual care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling the 
perator to utilize the file to its full capacity. 

SURFACE FILE HOLDER No. 4, Adapted to. Hold Files 12, 13 14 in. Long. 
04 ’ ~ 14, 15,16 * 


MANUFACTORY AND OFFICE -— - 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


““GRESHAM” PATENT 


é AUTOMATIC | N , R 
af RE-STARTING 


“Tnvaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 


PROVIDENCE, R. I., U. 8S. A, 




























SEND FOR CATALOCUE. 


RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST. - - = NEW YORK. 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





Flather Engine Lathes 
“OUR BEST.” 


PRICES VERY REASONABLE. 








| 


| LIST OF SIZES ON HAND. 


15 y in. swing, 8 ft. bed; 
ee “ec 6 “eé “ec 
ROOTS’ NEW ACME HAND-BLOWERS. | Wee «ge 6 


Slow-speeded, Force-blast. Durable, lig « ts 1% “ ‘“ 


Compact and Cheap. 16 ¢ ’ 1 a ee 
ee ae Ree m ™ 
Roots’ Foundry Blowers, GasExhausters,etc. 5). «. eer Sn 


§. 8, TOWNSEND, Gen, Agt. CORTLAND? ST [94 «* « « «& * three ¢ 
COOKE & CO,, Selling Agts., = ae 


In Writing, Please Mention This Paper 





power cross feed. 
with turret. 
in two weeks. 


WRITE FOR CIRCULARS. 


> HILL, CLARKE & CO. 


42 OLIVER ST., BOSTON, MASS. 


TSHRIVER & Co's 
IRON 


FOUNDRY, 


East 56th St., 


NEW YORK. 











[i THE = STANDARD - 


HW.JOHNS MFC. :0 ccc” | 


87 MAIDEN LANE, 


BEMENT, MILES & C0 


certs Minot PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 

















Contracts Solicited 
for Machinery Cast- 
ings in regularsupply. 






RAILROAD SHOPS, 
LOCOMOTIVE AND 
CAR BUILDERS, 
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MACHINE all, suai Tstatatatatatanlattatsdaa.sa 
SHOPS, 
ROLLING MILLS, L. §. STARRETT, 
STEAM FORCES, Siena 
SHIP YARDS, | 
BOILER FINE TOOLS 
SHOPS, ATHOL, MASS. 
BRIDCE WORKS, _ SEND FOR FULL LIST, 
ETC. 
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REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL Dog. 


oe No, INCE. bors No, INCH. PRICR 
¢ Dees cad . +e $0.60 10....214... $1.35 
i eee %.... 670 11... 26... 1.48 
| Bieoeed eee 090 18... 8... 1.60 

By Ms GMB Lccs U0 26s. <cReecse RED 
boa 5.....114.... 0 14....4 .... 9.10 
A= f-¥ Sraicr 136. . 0 15....44.... 2.2 
oO Caer AMG... 05 16....5 2. 8.95 
bape 196.... 1:10 17....834.... 400 
on 9 2 - 1.20 18 OD vee Gee 
& 1Set to2in. 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT, South Norwalk, ‘Cc onn,. 





tS 
———- ry 


7 
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We Book Orders Ahead 
BUT 


FEBRUARY 26th, can 


QUICK SHIPMENT 


ON THE FOLLOWING SIZES: 
25h LB. 75 LB. 100 LB. 1°25 LB. 


These sizes are not necessarily in stock, but are nearing 


IMMEDIATE COMPLETION. 


BEAUDRY & CUNNINGHAM, BOSTON, MASS. 


acne re teseeny res miniu the “Metal ofthe Future,” 


work. Prevents breaking or slipping 
Can also be wed for drilling and reaming The only Treatise in the English 
Language, 


holes by hand, and for ream 
JUST READY. 


ing holes under drill presses, 
etc. Made with double han 

dle, when required. Aluminium: Its History, Occurence, Prope rties, 

WALKER MFC. CO., Metallurgy and Applic ations, including its Alloys. 

CLEVELAND. OHTO. By Joseph W. Richards, Chemist and Practi- 

. cal Metallurgist Me whee r - the Deutsche Chem- 

ische Gesselischaft. Illustrated by 16 engravings, 

12mo., 346 pages. Price, $2.50, Sree of postage, to any 
address in the world. 


Contents: Part l. History of Aluminium. I. 
Occurrence of Aluminium in Nature. III. Physical 
Properties of Aluminium. IV. Chemical Properties 
of Aluminium. \V. Metallurgy of Aluminium. VI 
The manufacture of Sodium. VII. Manutacture 
of Alumina. VIII. Manufacture of Double Chloride 
of Aluminium and Sodium. IX. Manufacture of 
Aluminium at Salindres (Gard) X. Reduction of 
Aluminium by Other Reducing Agents than So 
dium. XI. Working of Aluminium. XII. Alloys 
of Aluminium. Appendix Addenda. Index 


A circular showing the full table of contents of this 
volume will he sent, free of pos staye, to any one in any 
r] 5 part of the world who will furnish us with his address, 


HENRY CAREY BAIRD & CO., 
38 & 40 Hawley St., Boston, Mass. 








at this date, make 




















Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, Pa., U.S. A. 








ORTHINCTON 
PUMPINC 
MACHINER 


HENRY R. WORTHINGTON, 


NEW YORK, 









No. | CRINDING MACHINE. 


Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 


Has 1in. Arbor. Takes Emery Wheels to 14’ di- 
ameter. Is specially adapted to grinding tools and 
light work of similar character. 


We Manufacture Grinding Machinery and Emery 
Wheels for all classes of Work. 


Diamond Tools and Emery-wheel Dressers 


FOR REMOVING GLAZE, AND SHAPING THE 
FACE OF WHEELS, AS REQUIRED. 


CATALOCUE ON APPLICATION. 


SEND FOR 
Illustrated Catalogue. 
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TTT TTT | ty THE PENBERTHY INJECTOR 
ISON SA AFETY BOILER WORKS. A FAIR PROPOSITION. 
ON As every Injector is tested by the manufacturers before it 1 the facto 
SHI pORE HY know that, it properly connected and instructions ¢ ee mene! ont, the ~y annot fall’ 

\ work The Manufacturers offer tv pay the expenses of any man to go to their 

E factory, and $10 per day while there, if the injector does not work, provided 

it has not been misused. a gee 
Q JENKINS BROS., 

—— Se souee 71 John St., New York. 105 Milk St., Boston. 13 S. Fourth St., Philadelphia. 

‘ TEAI 99x vawuasce sox sor every |WESTCOTT CHUCK CO., ONEIDA, N. Y. 

STEAM USER AND ENGINEER FORMERLY ONEIDA STEAM ENGINE & FOUNDRY CO. 
PUBLISHED FOR FREE DISTRIBUTION, BY MANUFACTURERS OF 
THE BABCOCK & WILCOX CO. 
Manufacturers oi 
WATER-TUBE BOILERS, SEND FOR CATALOGUE. 

107 Hope St., GLASGOW. 30 Cortlandt St.. NEW YORK, si h U d S M C : 
a QOS NEW WATER-TUBE STEAM BULLE e United States MitisGompany, | 
| lence R Ni y [} BROADWAY, NEW YORK. 1 
‘tay 1 ’ 1 Is prepared to nee a. the use of patents covering processes for the production of ‘ Miti 

ire 44 SAFE! ECONOMICAL DURABLE * Castings” in Wrought iron and steel, and furnaces for melting and heating. ; : 
’ For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDRESS * Mitis’’ Castings retain In every respect all the valuable qualities of the wrought Iron and E 
BEN DRO H ROOT MANFG Co steel (scrap) from which they are made. Do not require annealing. Can be welded 
T & s s and worked under the hammer as well as the raw material. 
—28 CLIFF STREET, NEW YURK.— W. F. DURFEE, Ceneral Manager. Fe 
SELLING ACENTS, 
A. B. ENSIGN, » Clinton House ie oeter, Now Ter ae tite William Barker & Co. | ESTABLISHED 1851, 
: reaenapeden ae y tf Dearborn Street, Chiesgp. Philadelphia, Pa. Manufacturers of Th H L h Ch : 
Er = See WIGGS & BACON. firmingnain Ala” 46 Mende eaiidtne, Boston, Mem. IRON AND BRASS e orton at e uck. é 
2 —WORKING— diay 
BRIDGEPORT BOILER © ) SEE THE IMPROVEMENTS IN STEAM MACHINERY 
OGEPOR BOILERS, BOILER FRONTS, 140 & 142 E.Sixth Street 
Q 7% BOILER FURNACES, AND ae 
d FEED WATER HEATERS N'r Culvert, _Cincinnati, 0- 
Z\ MADE AT THESE WORKS Send for circulars and 
= BEFORE BUYING STEAM ek mes 
PLANT. SEND FOR aT yr TT PUP TPT TP TTT TTT uu I") a 
RIES OF STEAM BOILERS — zs COFFIN aLEIGHTOND SYRACUSE.N.Y 3 
” 6 Be a 4 Por bibibibibb rs 
(FREE) ON MENTIONING THIS ’ 
: MACHINISTS’ SCALES, 
WM. LOWE, Patent End Graduation. 
‘Ve invite comparison for accuracy with all others. i 
Every Scale Guaranteed. Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y THE E. SORT OW & Son CO. 
A Momplete Cutting-off Machine, $4. 00 Canal St., Windsor Locks, Conn.,U.S. A. 
Narger ones which cut to 2 in. $8.00 4 
4 «SENT ON TRIAL. J. WENDELL COLE, M. E. 
BS gi Manager of Pennsylvania 
24g Southern Lake regions and the 
HeWBURGHNY ao8 Northwest for 
if ‘evERY TION: Me DETROIT EMERY WHEEL CO. 
ALINE t) 4 BOILERS rT STOCK a Abioess, Bos $4, Colemmes, O., ,or 
a . ~ . O. Box 152 Chicago. 
; STERLING ELLIOTT, Newton, Mass. Siest's Suvmndemedbiante Witedin. 
66 ee 
Joints made absolutely tight and durable by pat.corrugated 
Are guaranteed to be right in all respects. Ask to ‘ For Mend, and Power. 
Furnished in all | shapes and sizes for flanged PIPES, \ see them at your dealers, or write direct to the ’, 8 and 10” Stroke. 
lsios Ed aE ‘sauake Free. factory. Respectfully, Adapted to all Classes of Work 
to their capacity. 
U.S. MINERAL WOOLGO., 22 Cortland St.,N.Y. THE CUSHMAN CHUCK CO., CIROULARS FURNISHED. 
vane ane BOYNTON & PLUMMER, 
ARCU Worcester, Mass, 
CSc io.” *. , UNIVERSAL RADIAL” LINK-BELTING 
y OENER HEATON ~ |, RADIAL DRILLING MACHINES " 
Fe UP i" = = THREE DESIGNS. SIX SIZESF ; ELS 
> SPROCKET WH , 
a PO ie FAN Ie St MMF), g'MBODY ALL DESIRABLE FEATURES aK nyetg  aCHINERY co 
| 0 > . 
orl U cidiae OH/0, zg ~—PRICES$450 °& UPWARD CHICAGO. 
po UNIVERSAL RADIAL DRILL COMME | Now Yor, | ———— Minncarous 
IN urr odge, ; St , Phila. 
7 aie ~ Cease gumeeas : = 
’ BO ENGRAVER on WOOD \@ +1 HOOPER’S 70 % GRATE BAR. 
PLANERS, SANW ST # NEWYORK: | = = Eo 
ss Wl 
EMERY WHEEL TOOL GRINDER. S fe) ya - 
ce SPRINGFIELD | 3 < 
D »o - Z, al 
STYLES GLUE&EMERY | ” Ao 
AND 2) o Will not Warp. 
re ce Wheel] 4 sa Will not burn off at the ends. 
q Will give absolutely 704 air space. 
J Gates: Co. 2 meeps ; s Will give untform combustion of fuel. 
4 boat nee American Twist Drill Company’s Pe nd for Ciro ular and Price List to 
= factory Spring EXANDER TRAUD 
P Ete, pring PATENT CHUCK JAWS, cadirenny simees inON Wwanks 
WRITE 2 F e hree sizes. Ale pet eee of 4 Jaws, $40, NEWARE. N. J 
aes ASS. 48, $56. Bolted to lathe f: lat : 
NEW HAVEN MANUFAC’G C0., ve 2 . ; | i He y make oe ~yr and bom oh ni : 4 in Christiana Machine Co.,Christiana,Pa., 
aa rated VITCULAE. is = the world. Address orders, Laconia, N. B Manufacture Shafting, Pulleys, Hangers, Gear- 
New Haven, Conn. No. D. eae | AE CARE RS Ce Boren pet im ing, Steam Engines and Turbine Water Wheels 
, : mm TALL MANY eee S ee bt iphit, Pa Spec ial sttention, to furnishing < astings to the 
-atenter “* os VM. BINGHAM « CO., Cleveland, Ohio, trade. iiladelphia office, 206 } ourth stree 
tt % sr. 
THE Q)NLY PERFECT” 25 
== ° a ong WHY THIS IS PUT HERE! 
1883. wv Oe For the reason that if you are 
BUFFALO rz os interested in raising water or other NEW PULSOMETER, 
. a liquids by steam Ramer, we wish to call 
your attention to the 
inatantanoves, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
Portable For es, nelf cy More Efficient, Simple, Durable, and more Econgmical, roth, as to running 
Self-adjusting, xpenses and repairs, than any other Steam’P 
c & Self-gripping Call or write for onr new 96 page Tllustrate aD esc criptive Book containing Full "parte ulars, Reduced Net 
The Lightest, Strongest, % Vipe & Bolt Vise Prices, ‘and hundreds of A-1 Testimonials Mail 
Most Durable, Eastesi || S12 |. Gisieimenien PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
Working, and ineveryway | / » |jaws are ver 
THE BEST \ 2 j strong & handy. 
\ Hand Drills, 
Portable Forge Made, for light & heavy 
a = - work. 
B ffalo F C allt Pon Schee < Send for ciroular 1874 
=> Buflalo Forge Co ane purete. Established in ° 24 and 26 West Street, Cleveland, 0. 
; " Thos. H. Dallett & Co | 0. 101 Chambers Street, New York j 
BUFFALO, N. ¥. | 300N. 13th Street, - - Philadelphia, Pa. CLEVELAND TWIST DR LL c 85 Queen Victoria St., London, Eng. 
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D, SAUNDERS SOM}, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
HILLES & JONES, 


Ww ILMINGTI TON, DEL. 


PUNCHES & (HEARS 


Morse : wist Drill ae Machine Company, New Bedford, Mass. 
Manufacturers of Morse Patent Sireigeeide Increase Twist Drills, 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














THE VOLKER & FELTHOUSEN MFG) CO. 


MANU PACU REDE OF! 











For Sale at Factory Prices by 


A. Aller, New York; S. ©. Nightingale & Childs, Boston; Henry I- 
Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; Geo. Worthington & Co., Cleveland; N.O, Ne 
gon Mfg. Co., St. Louis, Goulds & Austin, Chicago; Cc. E, Kennedy, 
ver, Col, Sheriff & Ashworth, Pittsburg, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks a Co., Detroit, Mich; Ww ickes Bros., 
East Saginaw. Adoif Leitelt, Grand Rapids; E. F. Osborne, St. 
Paul, Minn.; Kruse & Barker, Milwaukee, Wis; Joshua Hendy 
Machine Works. San Francisco Flynn & Emrich, Baltimore, Md. 








I d 
dA Re VEL rE i ARS, feria 
Cut Theoretically Correct. FULL Punches. 
For particulars and estimates apply to LINE OF 


BREHMER BROS. 
N M achinists, 
440 N. 12th St., Philadelphia, Pa. 


ACHINER 
For Reducing and Polatig Wire, 


Especially Adapted to pointing wire rods and 
wire for drawing. 





BOILER -SHOP TOOLS. 


+ FOSSIL + MEAL + PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof, Easily 
applie d. Can be used over and over again. Thickness 
of 5g” to 34’'; equal to other coverings at 2’ to 21g”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St., New York. 


Send for Circular. Mention this Paper, 











For Machines or information, address the 
manufacturer. 


NGINE Lathes, Hand Lathes, Foot Lathes, Upright. Drills 


Ss. W. GOODYEAR Waterbury, Ct. & MOORS nS: a my og 3 — — 











IS A NATURAL Pee TAKEN FROM OUR OWN MUEINES, 


r f Piaggio he Send for Circular, Prices sampecnigg ' 
" ; a success, 
THE HOUGH TWIST DRILL 3s IN Ew compounds or TH FOU te DRY seek ae Ss are 
manufactured followed, or 
GRINDER — and Supplies sent paayh cdo ae ee of Ten Cents products here- SPAR F BEST FL UX ye ae. » C 














Grinds Drills 
4 to 15gin. 
inclusive. 



























































: tof n th . ; 
= S The SPECIAL CLAIMS made CHAS. A. STRELINGER & C0,, p bog Det troilt, t, Mich marke y We ‘ , i and Experience of Users. a ag 
z for this Tool are its of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 
ws Sim 7 m FORBES & CURTIS, THE EVANSVILLE LEAD & SPAR MINING co., Successors to B. Burbank &Co., Evansville, Ind. 
< piicily, BRIDGEPORT, CT., 

2 @,.£ase of Operation, ‘<_'2. a FOX, = SPEED LATHES HE DUPLEX INJECTOR 
z py se he Forbes Pat, Die Stocks, an THE BEST BOILER 
= OW rice. Hi, C= Power Pi % Cutting and Thread FEEDER KNOWN, 
< <tiansaeeiteniitins a pat We Ps haan, Rate het Drills - B RASS —FEEN Not liable to get out om 
MA? CTURED By—— ( a mex “iN vs Special Machin Ty. ete raat et c. FINISHERS’ == order. W ill lift water 25 
W & coal : Mention Paper “= . eties Ae led ean 
3S arner Hough Machine Co. ’ r ps ag br 1 wa ya when Ri = 
4 = i 3e vate 
= ST. PAU L, MINN, ST E —E L i A L LS MACHINE = a Renter. Manufactersl 
; FOR ANTI- Save tion BEARINGS, WORKS 3 wg a a co 
OF BES ST STEEL. arene We ee . 
Manning, Varvel ' Moore, Tallman & McFadde 'l, = WARDENED, GROUND & BURNISHED, anaes icin Detrelt, Mica, 





111 Liberty St., New York. 1025 Market St.. Phila, > leptin peti alin ; ~—" age 


Samples and Prices on application. 


is Eu YR Supply wera ta“ 








NMENGINE LATHES. 


















(louraiy, PATENT UNIVERSAL SOBEW-CUTTING, CENTER, DEPTE b ee pe ae 
ae wheerco, y AXaKE 4x9” TWIST DRILL GAUGE. J "tl MULLER MACHINE TOOL C0. 
Pr gga i THE CHEAPEST rine machinists tools 2, BOSTON. MASS.Send for Circular ieee i oe ——————— 18 in 182 W. Pearl St., CINCINNATI, 0. 





10x1 and 10x2 





and Best Made Tool 











— rene rT CLUTCH PULLEYS AND 
ia ralvay, DIXON’S FRIC | ON CUT-OFF COUPLINGS. 
a ' JAS. HUNTER & SON 

wes Caraphite Pain North Adams, Mass. 









SUPPLIES, FOR BOILER FRONTS. 


Two coats will last two years. Send for circula Correspondence solicited. 





= New MADE BY 


York Joseph Dixon Crucible Co. 


LITTLE G STANT WATER TOOL GRINDER JERSEY CITY, N. J. 


L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


IRON WORKING Je 





, E P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York 
Indicating Engineer and Mechanical Draftsman. 
° . f “ 


a, R. MUCKLE, Jr, & 00° 


PHILADELPHIA. 
Sen STEAM PLANTS, 











LAU NCHES.—Our boats are not experimental, 


PAT DROP PRESS. (MALL STEAM YACHTS AND STEAM 


























macnn coher ro inh cc ee |“. A 
Iron Planers DROP Sten OR STEEL peller, “whe Cea, one “or “completed ae Send For CirculaR. 
A Spectalty. = AAG Ba Cid St halal Hee ae eee Michigan St. Catcaao. |. Ashton Hand Hand's Twist Drill 
40 Union St W. C. YOUNG & CO., ‘ecst."; | ee Ge me _esityatincnen 
Worcester, fa Na Engine Lathes, Hand Lathes, #"*#! ” Pa, eg A Lonny erindstone, 
ood mi | FOOT POWER LATHES, SLIDE RESTS, Ete. Tene and tet 


hand drills from 
86" diam. down 
to smallest sizes 


PRICE, 





THE EATON, COLE & BURNHAM Uv. 


82 & 84 FULTON STREET, < an tory: - 
NEW YORK. ~ BRIDGEPORT, 






Pipe Cutting and = cB 
Threading Machines ADIUSTABLE DIE STOCK. 


a ; Cuts pipe 4” to 2’’., Also maae in 
OPERATED BY HAND OR POWER, Ratchet form, and with cutting-off 


FITTIN GS, VALVES, PIPE, PIPE TOOLS. 


Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes % to 6 inch. 










ALL STYLES OF 
Pe iron & Brass Goods 


FOR 


Steam, Water and Gas 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
Mention this paper and write 
PANCOAST & MAULE, 


us for particulars. 


Address, MASON "REGULATOR co. 


22 Central Street, Boston, Mass. 





for itself, providing it could be 


convenient and very compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


“ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 
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WILLIAM SELLERS 6 C0, TNGORPORATED 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror workine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


NHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


TaD LONG AWSTATTER C 


Double, Single, Angle- 
Bar, Gang. Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


| Puncher and Shears 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 


Send for new Catalogue. 


Portable Cylinder Boring Machine 


For boring IN THEIR PRESENT POSITIONS all 
makes and sizes of Steam Engine A he sagas Pumps, 
Steam Hammers, Air Compressors, Mining and Hoist- 
ing Engines, Heavy Housings, Large ‘heels, etc. 
Machines male ww f i & required. Special Lathe Bars 
made with self-feed. rculars with full description 
on application, 


PEDRICK & AYER, - 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 


Lathes, Planers, Shapers, Drili Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PH'LADELPHIA 


THE 


ae Senta Dil 











Hamilton, 


OHIO. 











Philadelphia, Pa. 




















” PRESSES, 
PS 
| PUNCHES, 
J pinged to rapid work withsmall| Wo 1 AAATTSETTST AMAR G 
wy drills. Its extreme sensitiveness | ACCUMULATORS, 
parente ogres - oats S | 
: rills, Has a switching table wit 
F attachment for center drilling. In- eee Oe 
3 stantly adjustable to different VeITTINGS, 


lengths of work. Over 200 already 





SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 
General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Specialty. 


‘The Lane & Bodley Co. 


MANUFACTURERS OF 


Automatic Cut Off Engiyes, 


from heavy patterns and of unexcelled 
: workmanship. 










CORLIS: 


3TEEL Borters, FEED WATER HEATERs, 
SHAFTING, PULLEYS & GEARING. 
THE LANE & BODLEY CO. 
East side John, cor.Water, 
Cincinnati, O. 













smootH Cy 
INSIDE & out. efcher St LY. 


Tenuinstaved ~ 
Cc. F. RICHARDSON, Athol, Mass. 














DEFIANCE MACHINE Works, Defiance, Ohio, April 16, 1886. 
E. A. WALKER, 75 Laurel St., Philadelphia, Pa. 


DEAR Str ‘*—In answer to your enquiry as to how we now like the 
‘Richards Combination Planer and Shaper,” we must say that we 
are loth to write the truth from fear of appearing extravagant. All 
that we could say in its fayor would be far less than it aeserves. 
During the three years in which it has been continually in use, it 
has become more and more a favorite with all our mechanics. From 
the time we set it running we have considered it indispensable. Its 
easy adaptability to a wide range of large work enables it to take 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can 
hardly be surpassed. CHARLES SEYMOUR, Supt. 


Aue MACHINERY (0, 


CLEVELAND, OHIO, 


Manufacturers of 


“ACME” 


‘sound Antomatic Bolteatters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. onlae 


Agents, Manning, Maxwell & Moore, NewYork. ——-_-—— 


REMINGTON MACHINE CO., 


WILMINGTON, DEL. 


Builders of CORLISS ENGINES, also BOILER MAKERS. 













oe) 
PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 
AUG. 25, 1885. 











in use, Send for circular 


DWIGHT SLATE, 


HARTFORD, - =  CONN.| 
VOLNEY W. MASON & Cu., 

Friction Pulleys, Clutches and Elevators, 

PROVIDENCE, R. L. 


Vault Elevators, &o., &e. 


WATSON & STILIMAY, 


204-210 E.43d St., New York. 









iii, agli 














TrV 
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P, BLAISDELL & C0. 


( Manufacturers of 


ay Machinists’ Tools 


WORCESTER, MASS. 
THE NATIONAL 


FEED-WATER 


A brass coil heater supplying 
fer d water at 210° to 212° Fahr- 
enheit by use of exhauststeam, 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most feck: 
ive Heater in the market, Six- 
N teen sizes. 10H.P., $20; 100H. 
 P., $150; 500 H. P., $600. Tron, 
Brass and Cop per Coils and 
tn, Bends made to order. 
1. we Circulars and price hsts 
. sent on application. 


National Pipe Bending Co. 


NEW HAVEN, CONN. 
OSGOOD DREDGE UO, - ALBANY, N. Y. 


RALPH R. 0SG0 1D, Pres JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Svcretary and Treasurer. 
Manufacturers of 
LLICHING 


‘quaOAMIDIA *H 


‘SLNENZAQGENI NEACON 
TIV CNV CHEA-NEOLITE TINY LNALVI BLA Szzis 


uM, 
' 


ta 


Aa\> 





‘XLTVIOddS V 


sTusd oe 
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SHEPARD’S NEW $60 
SCBEW-CUTTING FOOT LATHE 


—o— 

Foot and Power Lathes, Dril) 
Presses,Scroll-saw Attachments, 
once ae, | s, Twist Drills, 

oe a trial Lathes on 


nt. 
ey for catalogue of Outfits 


for Amateurs or Artisans. 
—o— 


Address, H.L. SHEPARD, Agent, 134 E. Second St., Cincinnatt, 0. 


THE GARDNER GOVERNOR 


Over 45,000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
eae 7 .E STEAM 


NGINE. 


one 
er 





Gap Lathe, $125. 








REDGEs, 
Excavators, 


ERRICKS, 
Etc., Ete. 


MACHINES, 





Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS 


The Gardner Governor Co, 


QUINCY, ILL. 





— —— ‘ 
— COMBINATION DREDGB, .—— 








DEXTER. 
* ME. 


THE NEW HOYPES LIVE STEAM FEED-WATER 
FAY & SCOT’ Heater and Lime Extractor. 


WwW Oo O D L AT bed a S ; CLEAN BOILERS GUARANTEED. 


Drill Lathes, Shepton Machines, 
Milling Machines, Planer Centers, Eta 


SEND FOR CATALOGUE. 


MACHINERY. 


New and Second Hand at a bargain. 


Two 16” swing, 6" bed, Engine L athes (Porter), new. 
One 20" 14 . (W right), 4 








SPRINGFIELD, O. 


—Send for Catalozcue D.— 


** (Huntoon), 2d hd. 

‘*(Flathers), ‘* | 
: S * (Lathe 2). * | 

1s”’ “ s’ ir “sé se 


; at alt Ly Pond P laner, second hand. | FOR SALE AT BARGAINS. 


© 30° Column Drill (More &Wyman),sec’d hand. | 135 H. P. Hartupee Compound Engine, Band Wheel 
* 90 H. P. Corliss Engine, second hand. 6ft.8in Dia. x 16 in. face. Price $150 0vu- 





THE HOPPES MFG. CO. 





‘“ 380 Portable ‘ new. | 1385 H. P. Engine. Flat Vaive,Side Draft, New, with, 
“ec " se as * | out Wheels. Cylinder 12 x 20. $200.00. 
ee. ig a a “s 125 H P. Engine, Cylinder 10 x 12, Center Crank, 
“ 76 as os a ss | Rotary Valve. Link Motion, with Pump. $150.00. 
Three 20 Stationary" sec ond hand. “125 H. P Engine, Cylinder 10 x 12, Flat Valve. Cen- 
One 30 + | ter Crank, with Pump. $150 00 


te Send for catalogue, stating just what is wanted. 1 20 a P roam Engine and Boiler on skids. Cyl 
inder9 x 12, Flat Valve, Governor & Pump, $275.00. 
67 ons pata & 22. MASS Double Engine, Cylinders 6 x 8, Link Motion 

§ tET, s 8 SS. 


Center Crank. $150.00. 
iRON 


20 H. P. Engine, Cylinder 9 x 12, Flat Valve Cen- 
€ pr Forcincs 





ter Crank, with Pump. $140.00, 
20 H. P. Engine, Cylinder 9 x 12, Rotary Valve, 
Center Crank, with Pump $130.00, 
20 H. P. Engine, Cylinder 9% x 12, Piston Valve, 
Link Motion, CenterCrank, with Pump. — $130.00, 
115 H. P Engine, Cylinder 8 x 12, Rotary \ alve, 


— 


Made to Order. i Good Workmanship. Center Crank, with Pump. $75 60 
Low Prices. 210 “" P. Engines, Cylinder 7 x 12, Flat \ alve, Side 

Draft. $65 00. 

BRADLEY & PIERSON MFG. CO., 18 Zo P. Engine, Cylinder 6x12, Rotary Valve, 
Side Draft. £60.00. 


Foot of CLAY STREET, - NEWARK, N, J.| 


1 Engine Lathe, 18in. Swing take in between Cen 
tres 4 ft., with 12 Horton Chuck. $6000 
Lot small Machinists’ Tools, Tap Dies. &e. The 
above Engines all bave Band and Fly Wheel, ex 

cept the 12 x 20. 


CAMPBELL & MURPHY, 


| Millerstown, Pa. P. O., Barnhart Mills, Pa. 


SECOND-HAND TOOLS FOR SALE 


BY 
POOLE & HUNT, Baltimore, Md. 
Will plane 35 in. wide, 27 in. 








=" & | 1 Pianinz Machine. 
' high, “and 16 ft. in. long ; ; a: 
Fox's CORRUGATED BOILER : FURNACES l eae Se _e. ae 30 in. wide, 26 in. 
MANUFACTURED BY l Planing Machine. Will plane 24 i ride, 22 in. 
THE LEEDS FORGE CO., Limited, of England. ate oy gel ceeadiataliaalialaas 
SAMSON FOX, Cc. E., Manager. | 1 Double Geared Chasing Lathe. 
Best Yorkshire Steel (Siemens’) Boiler Plates. in. dia., 8 ft. 6in. long. 
J. BEAVOR-WEBB, 76 Wall St., New York,| ] Drill Grinding Machine. 
AMERICAN AND CANADIAN AGENT. & Co. 





Will swing 24 


Made by Wm. Sellers 
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25 to 1,000 H. P. 


perience withautomatic cut-off regulation, and most 
Careful revisionof alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or hizghrotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
*=anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H. P. for driving Dynamo Machines @ specialty, 
= Illustrated Circulars,with various dataas to practical 
Steam Engine construction and performance, free by 
gE mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 

» WY] TIUDCAN 7 . , ” §N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 

SALES AGENTS : V. 4a SIME SON, il) Astor House, \ Y, V ROBINSON & CARY, St Paul, Minn 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Solo Licensees and Manufacturers for New Jezsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ENGINES IN USE. 


= ( | AR ANTER To Consume 25 to 75 \\y Other Gas Engine doing 
\ Per Cent. Less Gas than 4.) 1 tne same work. 


BLESSING’S 'W ATER CIRCULATOR ? PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Scale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
4 Albany Steam Trap witha Filter of novel 

construction, which has no rival in point of 
simplicity. fac ility for cleaning, and assurance 
against clogging of sand valve. 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEAM TRAP C0,, 


ALBANY, N. ¥. 


ORTER-HAMILTOW)) “ee” "2°" Air Engine.) © 
ENCINE. \ , 


FOR HEAVY WORK AND LARCE POWERS. | 
EXTRA HEAVY DESICN. 


Send for Catalogue. 


WILLIAM TOD & co., 


YOUNCSTOWN, OHIO. 
































The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. Ne 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway; 
CINCINNATI, 0. 


To Buyers of Engine Lathes 


We are now making from entirely new 
designs, extra heavy 19" and 21° Kngine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras. 
lathe is furnished with hollow spindle; 
the 19" with 1%" hole, and 21’ with 1%’ 
Works at ERIE, PA. hole. Every lathe has substantial com- 

pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
ECONOMICAL STEAM BOILERS adjustable jaws to take any size from 


=A SPECIALTY. 2%’ down, with extra tool for shatting. 


; Lov, gietegs taetediog Six Giue Meset 
Pond Engineering Co, *3%°° 
MACHINERY, 


Automatic stop on carriage. Separate screw 
NEW AND SECOND-HIAND. 











STEARNS MFG. COMPANY, 


ERIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Every 








SEND FOR 
PRICES, 





and rod feed, and the most substantial 
and easily managed taper attachment 
made, Cones and gears of large diam- 
eter and wide belt. Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks, No worm 


l2in S..5 ft. Bed Engine Lathe, New or worm gears, no weak reverse plate. 
3in x6 ft. Bed Engine Lathe, Ames, new. Perfect lubrication for all running parts, 
5 ie 7 ft. Bed Engine Lathe, Bogert new including carriage. 
me ch Cig oe ” . Pratt & Whitney. Lead screw inside of shear, double nut 
l 7 ee Os si ‘ Putnam, not screw (cut from solid), and taking hold of car- 
ee , cutting riage directly under the line of strain, 
a Wea : Hewes & Phillips. Friction counter-sha(tt, the most dura- 
td _ 12,14" hn “Pond, nearly new. | ble made. Our prices are reasonable 
n. x6 ft. Engine Lathe Putnam, good order, for cash, and trom which no deviation 
i. X10 ft. Enzine Lathe, Harris, cheap. will be made. Our written guarantee 
10 12-14 and 20 ft, Ames. new accompanies every lathe, 
eit . Yarrisburg 
1. X 12 ft, Engine L athe, New Haven. . 
12 ft * Harrisburg, gooc ™ 
4 n. X 14 ft. Engine — Ames, New. ” . CUARANTEE. 


‘OXO Tt. Purret Fox Lathe w th chasing bar, new. 

4 in.-2vin and 38in. Turret Head Chucking. or 
screw Machines, Bridgeport. 
n., 25 in. and 28 in, Drills, Blaisdell, new 
n Drill, Prentice. 


We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and finish, to the best made, 
and hold ourselves legally liable for this 


ae guarantee, 
»» land 2 Slate’s Sensitive Drill. 

Eliott Drill. Gang Drill. 

: ; SHAPERS. 
X 24 in. Woleott. 12 in Sellers. 4 a 
n. Bridgeport 


PLANERS. MANUFACTURERS 
3 tn. Pridaoport. * in. x 6 ft. Hendey, New. . T i 
n a , 2 in x 1.5 ft.and 6 ft.Powell. M ac h ine oOo S, 
I endey ew. 
) hi Squaring nel aaa. nearly new. 159, 161, 163 and 165 EGGLESTON AVE., 


» #8%and 5 Press, Stiles 
t of miscellaneous Machine ry If 


whet you want, write and state w 
4 re 


E. P.,BULLARD, 1/4 Dey St., New York. | 


ou do not 
at is re- 


136, 138, 146, 148, 150, 152, 154 E. 6th St. 
CINCINNATI, OHIO. 


These Engines are the combined result of lung ex- | 





NSD HEPWORTH GOL, vonters, x.y 
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MANUFACTURERS OF 


\MPROVED 


STEAM ENGINES 

uu vaRie™ 

Sizes Varying From 

80 to 2000 Horse Power.: 
Horizontal or Vertical 
Direct Acting or Beam,; 










































or Compound. 
Send for Circular. ~ 


HEWES & PHILLIPS 


tron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
—Condensing — 
And Compound 








Newark, N. J. 





Send for Circular. 


AGENT 
seo. A. Barnard 
(175 Temple Court) 

7 Beekman Street, 
NEW YORK. 

























Hebert yhitehill Hen? 


Manuf RY gy Rove? 


eorlSs 


poo 


STATIONARY BO/LERS, 
GENERAL ro 
RO, 


On \we 
AND BRASS CAS™ 
WwW YORK OF: Mcp 

Room 6, ‘3 


COAL AND /RON EXCHANGE, ings 
Cor.CorRTLANDT &CHURCH ST. — —>><evmyy 


FOUNDRY AND MACHINE DEPARTMENT. 
HARRISBURG CAR MPG. CO. 


HARRISBURG, PA. 


Highest Award S"ve",.Mea" 


Diploma 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 








We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
spee d not excee sing one per cent guaranteed, ran 
ning light and adel Send for catalogue, 
TTS 


Soe age oe 


Section of AY a Light Double Belting, s pe c cially adapted to use 
on cone pulleys and other hard places. Manufactured by the E BELTINC CO., 
Concord,N.H. Also manufacturers of Staple and Special s BAG vt Leather Belting 
V and the * Hercules ” Lacing, Send for canargne No. 2. 


WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 
WITH BED ANY 


LENGTH DESIRED. THIS LATHE IS DESIGNED 
FOR SEVERE SER- 











THE 





y TRADE MARK 
% £99) Z1 NNT oLVe 








= The Almond Coupling 
A NEW quarter turn 
motion to replace 
quarter turn belts and 
vevel gears. 
T. R. ALMOND, Mir.., 
83 & 85 Washington Streut, 
BROOKLYN, N. Y. 





NoOIsELEss., 








1 FAVY VICE; IT IS THE - 
HEAVIEST OF ITS | SEND FOR SPECIAL LIST. 
SIZE EVER PRO 
DUCED, AND THE WORKMANSHIP AS GOOD New and Cooont hi hand Machinery. 


COLD-ROLLED SHAFTING, HANCERS, 
PULLEY5, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 





AS SKILL CAN 
LA H I ak — 
SEND FOR cH CIRCULAR 











| 


AMERICAN 


PRICES REDUCED.. 


THE ORIGINAL 


sok Usivese! Miiling Metschins 


MADE BY THE 


“zs = BROWN & SHARPE MFG. CO. 


No. 1 Universal Milling Machine. PROVI DENCE, R. I. 











No.3 Universal Milling Machine. 


Are kept in stock and sold at favorable prices, compar ed with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture, The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES wild be 
appreciated by Machinists. 
CORRESPONDENCE SOLICITED. 


| SPECIAL 





CATALOGUE “MAILED. ON APPLICATION. | 


en ne | 


MACHINERY, 











PULLEY 





36, 50 & 6O in. Swing. 








NILES TOOL WORKS, Hamilton, 0. Chicago, March 19th, 1883. 

Gentlemen :—We have been "using continuously for the past two years “the FIFTY-INCH 
PULLEY MACHINES purchased of you, and they have not cost us a cent in the way of re 
pairs. We have turned out as high as 19 pulleys ranging trom 20 to 28 inches in di- 
ameter and from 6 to 8 inches ftacein 10 hours. Have turned 8 pulleys 48 x 8 
inches in 10 hours. 

The manufacture of pulleys comprises quite a large part of our business, and we looked over the 
field considerably before purchasing of you, and this, with two years’ e ao rience, enables us to say 
we think them THE BEST PULLEY MACHINES in they mar 
Very truly yours, . McGRECOR & CO 











~OF ALL TYPES. 
THE YALE & TOWNE 


STAMFORD, CONN. 
CHICAGO, PHILADELPHIA, 


ENGINE LATHES 


MFC. CO. 


BOSTON. 


GEO. W. FIFIELD, 


NHW YORK, 


Gurns. 





AND 




























4 «gt LODGE, DAVIS & 60. E 

5] 

a CINCINNATI, OHIO. J 
x= E-) 
° v oer res U prig ht Drill ga 
Ki *arec 3 
> A Sin Bac} k Gees 1 48 
- e 38 ** Power Feed gh 
z ee Drills, ate 
i 5 oa 
3h Send for Prices. E 
KD § IT WILL PAY YOU. ”\ £,) 8 

- 





E.E.GARVIN & CO., 


189 & 141 Centre St., 


GouLD & EBERHARDT, 
NEWARK, N. J. 


im 


Eberhardt's New Drill: 


New York, 


MANUFACTURERS OF 


Machinists’ Tools 


INCLUDING 


MILLING MACHINES, 


APPLY TO 


Drill 
Presses, 


land 
Lathes, 
&. 


Send for 
Catalogue, 


i] 


Turns out 20 per cent, more work than any other. 


—— —— Wooa Planer, 


(DRILL | 


MACHINIST 


| 
| 
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THE PRATT & WHITNEY CO. 


SS Harttord, Connecticut. 
Manu FACTURE STANDARD SIZE 


m= Grlindrial and Clie hig, 


And End Measure Test Pieces. 
eee Straight and Taper Solid Hand 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush- = 
man’s Patent Combination Lathe Chuck, 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


The Billings & Spencer Co., fartid Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Steel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 





























BRASS WORKING MACHINERY. gy 


12in, & 16in. Monitors _ a. 
Valve Milling Mach’s | Yy 


Double Key 
Lathes, 


Speed Lathes ~ j 
Slide Rests, . 
Revolving 
Chucks for 


Globe Valves, -] 
Two-Jawed 


Chucks, 
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GEAR WHEELS F GEAR CUTTING. 


Send for Catalogue D. J. M. 
GEORCE B. GRANT, 
666 Beverly Street, Boston. 


KEY-SEATING J.B. 
* MACHINES, 


and 20-in. Drills, 


A SPECIALTY. For New Reduced PRICE LIST, Write to . 

Our Zey-Seating Machine ) a 
will save enough in 60 THE G. A. GRAY co. : 
days t« hirst t 
no shop can afford to do sycamore & Webster St., Cincimmati,0. 
without one. We have 
now ready for prompt 
shipment both Key-Seat- Lathes. 17 in. 
ing Mac pines and 20-in. § 20 in. 
Drills. Send for Photo. 
and atalogue. 


— W.P. DAVIS 24x24” 
NORTH BLOOMFIELD, X.Y. Planers, peared 


THE BUFFALO STEEL FOUNDRY.’ =" 


PRATL & LETCHWORTH 
Proprietors. 


ALLEN, 
W. B. FRANKLIN, Vice-Presipenrt. 


PRESIDENT. 





Pierck, SECRETARY. 















ORDERS AND CORRESPONDENCE | 
SOLICITED 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 


-—-MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 











MIDDLETOWN, CONN. 
Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 


J.M.CARPENTER Fee iiitiitiiiiiittiil 








Manufacturer. 
a in 


psin1ES 


PAWTUCKET.R.1I. __ 













\ 


